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A Nkw Method of Reading the Direction op the Wind on Exposed 
Heights, and fbom a Distance. By Hugo Lbupold, F.R.Met.Soc., 
Assoo.M.In8t.C.E. Plate I. 

[Bead Kovember 19th, 1884.] 

The instruments about to be described have been specially designed for hilly 
and mountainous districts, where local vanes are often unreliable, owing 
to their being influenced by valley draughts, &c. Being interested in 
meteorological observations, and living mostly among the mountains, I have 
often found great difficulty in obtaining the true direction of the wind by the 
usual method of observing a local vane, the smoke, or clouds, as the first two 
are invariably affected by valley draughts, &c. while the latter are often not 
visible. A vane on an exposed height therefore naturally suggests itself ; 
but this again offers certain difficulties, as such a position is not always dose 
at hand, and if at some considerable distance, the reading of the ordinary 
vane is almost impossible, by reason of its foreshortened aspect, when par- 
tially pointing towards, or from, the observer. As the instruments I am 
about to describe surmount these difliculties, and as doubtless others as well 
as myself, have felt the want of such instruments a short account of them 
may perhaps not be imacceptaUe. 

The instrument, shown in the fig. (p. 2) is an ordinary vane, standing about 
8 feet above the ground ; the vane proper (4 feet long) has depending 

IfBW SERIES. — ^voi«, lu. A 
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from It a tabe 'or- gteeve, whioh partially covers the sapporting colnnm, 
bnt does Dot.'tofteh it, bo as to have free movement around it. Oa 
this Bleevffr. which moves with the vane, tvo open triangles are fixed at such 
fm|^^ "UlS positions that the saine when tamed show different shapes 
^ fe:t})A'point of observation. By looking at the code of signals at each side 
; •bf' the engraving, it will be readily seen how these fignres are formed. As an 
* example, we shall sappoee the direotion of the wind is North. In looking np 
to the vane we first note vrtuoh of the two triangles has its lowest comer in a 
tine with the pole (as at A in the illustration) ; It is the top one. We 
again note : is the highest comer right or left of the centre 7 It is to the 
ri^t. With this information we tnm to the code, and find : top triangle 
with highest comer right indicates North. Had the highest comer been 
left, Soath would have been our answer. This mle is equally applicable 
to the lower triangle. Then agun, had we in the first observation seen a 
slanting line (the thickness of the trianf^e) we shoold have noted if its 
highest extremity vros right or left of the vertical centre linct and this point 
would at once settle whether the wind blew from East, Sonth-east, West, or 
North-west. (The last named position is shown by the lower triangle.) 
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In 1882 a vane of the foregoing description was erected above the village 
of Pontresina, Switzerland, at a height of nearly 8,000 ft., or 9,000 it, 
above the sea ; and as Pontresina is a station of the Swiss Meteorological 
Department, and has its local official vane in the village, an excellent 
opportunity for comparing the two presented itself. I naturally conclude that 
the local vane is considered satisflEUstorily placed by the department, observa* 
tions being daily taken from it ; and as the mountain vane is erected 8,000 
ft. higher, in a very exposed position, we may take it that this too ought to 
give a very correct indication of the wind's direction. With the kind 
assistance of the Pastor at Pontresina, who makes the observations for the 
Department, I was able to compare the indications of both vanes for the space 
of three months (the respective observations always being taken at the same 
time), I append a tabular statement of the daily results for one month, to 
show the great difference which sometimes existed, and leave it to the reader 
to form his own opinion which of the observations are most likely to be cor- 
rect, taking into consideration the position of the respective vanes, and 
assuming that both are in good order and properly observed. 

To show the desirability of an instrument as above described for hilly and 
mountainous districts, I would mention the village Poschiavo, situated also 
in this canton, where the South wind often blows on to the northern side of 
the village, having had its course completely changed through the influence 
of the side valleys of that neighbourhood.^ 

Obsbbvatiovs or Local and MouHTAni Yambs at Fohtbbsima, 
IBOX JuMB 15TH TO July 15TB, 1884. 
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1 Binoe the above paper was written, a vane similar to that described in the first part 
of this account, has been supplied to the well-known olimatio health resort Davos in 
Switserland, and erected on the " BremenbOhl," 2,278 feet above the village, or 7,888 
feet above the tea. 

I have attached to this particular instrument a wind gauge, which can also be read 
from a distance, and is of the following oonstmetion :— A pressure plate hangs from 
tlie index of the vane so as always to face the wind. It swings freely on two centres, and 
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With the same object in view as that of the foregoing instrnment, and 
with the additional wish to obtain the velocity and conseqnently strength 
of the wind, I constmcted an electric anemograph of the following descrip- 
tion, which also may recommend itself to the attention of meteorologists, on 
acconnt of its simplicity and novelty of design. The apparatus consists of 
automatic sending and receiving instruments. Fig. 1 (Plate 1) represents the 
sending instrument in part section, and consists of a set of Robinson's 
cups, mounted on a vertical spindle a, which in its turn carries near its 
lower extremity an arm b, to the end of which two springs ec are attached. 
These springs or feelers travel round the disc d ; this disc is attached to the 
vane /by means of a hollow shaft, and turns with it, consequently taking its 
position in a horizontal plane from the wind. The vane/ is of the Beckley 
pattern, having two small steering flEuis, A, working the worm g gearing into the 
fixed wheel j, the latter being cast on the frame of the instrument. Fig. 2 gives 
an enlarged plan of this disc d, which is of some insulating material, such as 
vulcanite ; on this there are fixed eight brass segment plates, four on the 
top as shown at m, and four underneath. These plates have each a lug 
projecting upwards at right angles, which lugs are arranged concentrically 
round the collar of the insulating disc, as at A; (fig. 1), those of the 
lower plates projecting through from underneath, as shown at I^, A*, A*, 
and 1^ (fig. 2). Now when the disc turns to the right or left, these lugs are 
brought underneath and into electric connection with the spring I, one lug 
never leaving the spring till the other touches it. This is the position in 
fig. 2. 

The springs or feelers ee (fig. 1), which are continually travelling round the 
disc d through the agency of the cups and spindle a, are in connection with 
one pole of the battery, the spring I being attached to the other, and it follows 
that the electric current passing from the spring I to any one of the lugs which 
may be under it, and consequently to the segment belonging to that lug, will 
complete its circuit as soon as the springs or feelers cc touch the edge of this 
particular segment ; and if now an ordinary Morse printer is included in this 
circuit, it will continue to print a line so long as this connection is maiu- 



actnates by means o! side levers and connecting rods a horizontal sliding ring, which 
latter works up and down on guides placed above the vane, and in continuation of the 
vertical axis of the whole instrument. It follows that when the pressure plate is lifted 
by the strength of the wind from its normal hanging position to the horizontal, the 
ring will rise from the lower extremity to the top of its path, the amount of rise being 
naturally regulated by the pressure on the plate. The path of this ring is divided by 
five smaller horizontal rings, fixed at such distances from each other as to represent, 
according to the angle of the pressure plate, the wind velocities of 0, 2, 6, 10, 20 
metres per seoond. An observer in the viJIey need therefore only note near, or over, 
which smaller ring the larger one stands, to obtain at a g^oe the approximate velocity 
or pressure with which the wind is at that moment travelling. These smaller rings 
naturally appear from a distance as mere lines of a large measuring scale, and the larger 
ring being thicker and longer, is easily recognised as representing the index. All the 
working parts of this gauge are counterbalanced, excepting the plate, which is acted on 
by the wind, 
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iained, and provided the edge of il:e segment has an unbroken surface ; but 
as each plate carries a certain number of notches to represent dots and 
dashes, as in the Morse alphabet, we do not get a plain line, but a special 
set of marks for each plate {See code, fig. 8). 

The action of the instroment will be more readily understood by the 
following example : suppose the wind is from the West-north-west, the vane 
with the disc d wotdd turn in that direction, and would bring the lug k^ 
which belongs to the segment North-west, and f^ which belongs to the seg- 
ment West, under the spring,^ as in the plan (fig. 2). The two springs or 
feelers cc, which are continually making their round, will naturally make con- 
tact directly they touch these segments, and would by passing over the 
notches on their outer edge send the dots and dashes to the receiving instru- 
ment, as per code, the two sets of signals meaning that the wind is between 
those points. Again, had the wind been in the West, only /c* would have 
been below the spring, and therefore only one set of signals would have been 
transmitted, namely those opposite West in the code. It must be remem- 
bered that the segment for North-west is not seen in the plan fig. 2, being 
under that for North. (P is the reducing gear for springs cc,)* So far, 
then* I have endeavoured to explain the mode of obtaining the direction of 
the wind ; as for the velocity, we need only time the space between two 
consecutive direction signals, for as the cups travel in proportion to the 
wind, the signals forwarded by them will be more or less frequent in a 
given time, and in a certain ratio to the wind's velocity. 

By referring to fig. 1, we see near the lower end of the spindle a small 
worm wheel with a pin projecting from its face ; this pin o strikes the spring 
n once in every revolution, and the wheel turns once to forty turns of the 
spindle and cups ; so that by passing the current through this pin o and 
spring If, we only get one observation at every forty turns of the cups in our 
receiving instrument, and thereby avoid too frequent messages. 

To take another example, we will suppose the wind is travelling at 5 
miles per hour, and as one mile per hour means about 8 revolutions of the 
craps per minute, after allowing for slip, &c. and as our reducing gear is 40 
to 1, we should have one minute between the signals for a velocity of 5 miles 
per hour ; but had the time been only 80 seconds, the velocity would have 
naturally been 10 miles an hour, and so on. 

The receiving instnunent consists of the ordinary ** Morse *' printing tele- 
graph, with the paper ribbon travelling at a uniform rate of fifteen inches per 
minute ; on the side of the instrument and conveniently placed for the ob- 
server there is a small dial, the index of which is in connection with the driving 
roller of the ribbon, and shows at a glance the length of paper that passes 
through the instrument ; but instead of giving the same in inches, &c. the 



1 On the ground of simplicity it was considered safficient for the so-called false 
points to be represented by signals on each side of the same, and not to have a speoial 
segment. Thus, for West-north-west the sign would be the cardinal point West, and 
half cardinal. North-west. 



6 LEtTPOLO — ICSTHOD OF BEADIKa DiftSCTIOK OP WIKD ON HBIOHTS. 

dial is marked from one to eighty miles, for, as already mentioned, the length 
of paper between two consecutive signals is in direct proportion to the velocity 
of the wind. 

We need now then only place the index of this dial at zero, and start the 
clockwork at the first sign of a message, and whilst this is being printed off 
watch the index and note its position directly the second message com- 
mences ; we can then read off the velocity in miles per hour, and also the 
direction by the signs on the tape. To once more take an example, we will 
imagine the wind in the North, with a velocity of ten miles an hour. We 
start onr " printer ** at the first click of the magnet, and let the papers ran 
on. As soon as we get the commencement of the next message we look at 
the dial, and find it shows ten miles, as only 7i inches of tape have ran 
through the roller ; this represents half a minute. Had the whole 16 inches 
of paper passed through, it would have represented one minute, and brought 
the index to five miles an hour. 

It will be evident that the ordinary registering cylinder or chronograph 
can also be employed for continually recording the observations, if 
preferrec(t 

In conclusion, I would again draw attention to the simplicity of the ap- 
paratus compared to other electric anemographs, and also to the fact that as 
the springs or feelers cc can be regulated to the greatest nicety, the friction 
is just as uniform as in the ordinary train of wheels. We have here there- 
fore instruments which are just as applicable to the house as to the hills and 
mountains, the wire connections between the transmitter and receiver saving 
a great deal of cutting away of woodwork and of making holes. 

It need hardly be mentioned that the apparatus can be modified in various 
ways to suit special circumstances. 



DISCUSSION. 

Mr. Lecky said that Mr. Eaton had informed him that the wind at Pontresina 
was nearly alw^» North-east or South-west, owing to the position of the valley. 
Regarding Mr. Leupold's anemograph, he considered it was beautifully simple, as 
the one wire was made to record both the direction and the velocity of the wind, 
and one battery did all the work. With respect to Mr. Pearson's instrument (p. 62) 
lie was afraid that it would be of very little use, as the many complications wonld 
involve a great amount of friction. 

Prof. Archibald thought the idea of establishing anemometers on heights a 
very essential one, as both the velocity and direction of the wind frequently alter 
considerably with the height above the ^roimd. He had especially noticed tluK 
in his kite-flying experiments, being obhged to turn the winding machine round 
through a consideraole angle when hauling the kite down. He liad particularly 
observed when in India that the exposure and elevation of the anemometers 
varied considerably at different stations. He thought that the instruments should 
all be placed at an uniform height above the ground, otherwise their results could 
not be fairly comparable. In cases where mountains were concerned, differences 
must occur through the deviation of wind, and a comparison of the winds ex- 
perienced on sides of a mountain with those felt in the vallc>^s could hardly be 
expected to give good results. With respect to the electric anemograph, he 
believed that Mr. A. £. Murray at Hastings had had one somewhat similar, 
although, perhaps, not so perfect an arrangement as Mr. Leupold's. He himself 
had been at Mount Wasiiington in August this year, and the observers there had 
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told hi in that they were carr}'ing on cxperiinent» with three anemometers, placed at 
20, 40, and 60 ft. above the ground respectively, in order to ascertain what effect 
increased elevation had on tlie records of the instraments, and he did not think 
there could be a better place for making such an inquiry. 

Mr. MuNRO supposed the instrument first described was sufHciently near the 
observer to be reaa with the aid of a telescope ; and if this was the case, a pair 
of mitre wheels and skeleton dial might be added to the instrument, and the dial 
read off directly, by that means the code of signals would be dispensed with. 

Mr. Baily remarked that in the inte/i^rftting anemometer he had invented, the 
North and South, and the East and West wheels were both on one disc. He 
thought that Mr. Pearson*s instrument might be much simplified. 

Mr. Whipple said that Mr. Leupold*s anemometer was a very pretty notion, 
but he was afraid that it would not become popular, at any rate m this country. 
The code seemed to him an objection, but that might perhaps be made even simpler 
than it was. The vane certainly was an improvement, as it was very difHcult to 
see the direction of an ordinary vane at a distance. He believed that he had 
once seen an instrument somewhat resembling Mr. Lenpold^s anemograph, but 
could not remember where. Electrical recording anemometers were by no means 
satisfactory instruments in practice, whatever they might be in theory, as there 
was a great difficulty in keeping the contacts gooa, and the batteries frequently 
ran down during calms. 



On the Injubt by Liohtnino to the Monument to the Fibst Duke of 

SUTHEBLAND, AT LlLLESHALL, BhBOPSHIBE, ApBIL 28tH, 1884. By 

Chables Clebient Walkeb, F.B.A.S. Plates n. and m. 

[Bead November 19th, 1884.] 

The Monument to the first Duke of Sutherland was erected by tho tenants 
on the Duke*s Shropshire estato on an isolated hill near the pretty village of 
Liileshall, between Newport and Wellington. It stands about 200 feet 
above the surrounding country, the upper platform of the monument 
being 447 feet above the mean sea level ; and the top of the obelisk seventy 
feet from the platform. The hill has been elevated by the protrusion 
of basalt which appears on the south-east side, and the rocks on its flanks 
are the Caradoc Sandstone and the altered Garadoc of the same formation, 
and apparently of the same ago as the Shropshire Wrekin. Except where 
rocks protrude, the whole surface of the hill is covered with soil from 8 to 
8 ins. in depth, and clothed with grass. 

For so moderate an elevation the views are very beautiful, the Wrekin 
being eight miles off, and presenting the best view of its remarkable shape. 
The Welsh mountains of Denbighshire and Merionethshire, fifly miles distant, 
show grandly to the left, while on the right are seen Cannock Chase and 
North Staffordshire. On an eminence, the Duke of Sutherland's residence, 
lilleshall House, stands out well, and not far distant are the interesting 
rains of Lilleshall Abbey. These backed up with woods, the remains of 
forests that once covered the land, and a well-cultivated country in the front, 
make the hill a very favourite resort from all parts. 

The obelisk is of sandstone, and was erected in 1888. Six years after its 
erection, in 1889, it was struck by lightning and so severely damaged that it 
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bad to be taken down and rebuilt. On being rebuilt it appears tbat tbe 
builder fixed on tbe top, as the apex of the cone, a pyramid of glass about 
eight ins. square at the base, and also inserted pieces of plate-^ass, six ins. 
wide and thirty ins. in length, in grooves cut in the sides of the cone. As far 
as we know there is no person living who had to do with the designing its 
rebuilding, and this use of glass is supposed to have been due to the erroneous 
notion that its being a non-conductor would prevent the lightning from striking 
the obelisk. 

In the obelisk all the outer stones of the platform are large solid pieces ; but 
the lowermost tier is a facing about six ins. thick, the inner part being filled 
with rubble, and the upper fieices of the platform are flagstones of four or five 
ins. thick. The obelisk itself also is built on its outer parts of substantial 
stones, and the inner core being also filled up with rubble ; the top stones 
forming the apex are solid stones, capped as stated with glass. 

On April 28th, 1884, about 2 p.m., rain feU, with a high wind which in- 
creased by 2.80 to a severe storm with vivid lightning and severe daps of 
thunder, which followed so soon after the flashes that it was evident the 
thunder clouds were very near. The author at about 2.46 was driving within 
less than half a mile of the obelisk during the storm, when one of the 
most severe flashes he ever saw, followed instantly by tremendous thunder, 
00 frightened his horse that he reared in such a manner that it was with diffi- 
culty an accident was prevented.^ This appears to have been the electric 
discharge that struck the obelisk. The author was going away from the 
spot or he would probably have seen it. But it so startled one cottager 
that he went out to look at the monument, thinking something would have 
happened, and he states that he saw the stones falling down, a cloud of 
dust and smoke rising up from the ground all round its base. Another man 
states he was looking at the obelisk at the time, and saw a cloud near the top, 
which was covered with lightning, the stones falling, and afterwards a smoke 
all round it. At a cottage about ninety feet below, and fifty yards distant, 
a woman was washing in an outhouse, who, on the tremendous shock, 
thought the cottage was coming down, and naturally remembering her baby, 
ran into her cottage, was blown with great violence against her door, and 
so affected by the shock of the explosion that she was ill all the afternoon. 
She describes her cottage as filled with the smell of sulphur. After the 
author learned of the accident, he went to the spot and found the monument 
bjured, as is shown in the drawings (Plate 2). The upper part of the obelisk 
for about ten feet had fallen down, the next nine courses of stone for abont 
fifteen feet were all displaced and pushed out from the centre axis and were 
in danger of falling, the platform was broken by the falling stones, large stones 
on the circumference of the platform displaced, and some on the faces of 
the sides forced out altogether. The sod round the base of the monument 
was ploughed up in fifteen grooves, three to six mchos wide and the same in 



^ Indeed the lightniog could hardly be deioribed as ** a flasbf*' it was an instant en* 
virooment of an intense blase of light. 
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depth, ten to Beventy feet in length, whilst the green grass was scorched brown, 
evidently by the streams of electricity escaping &om the monument. Thinking 
the results of the stroke w(»rth recording, the author had proper measurements 
taken and a careful drawing made which is represented in Plate 2. 

About half-a-mile distant a quantity of linen and cotton clothes, having 
been washed and hung out on lines previous to the storm, were afterwards 
found to be covered with pink coloured spots, which changed to light blue in 
washing in soft water without soap, and remained after another washing 
but disappeared in the drying. These can in no way be accounted for but as 
the result of the storm. 

As previously stated, there had been rain for upwards of half-an-hour 
before the lightning flash ; the obelisk, platform and all the ground surrounding 
were, therefore, moist, yet &om the appearance, the lightning did not 
follow the wet on the outside, for there is no trace of it on the sides 
of the obelisk, or if it did, this was not sufficient to carry it ofi*, but seems 
to have gone through the rubble of the centre of the obelisk from top to 
bottom, and in its endeavour to spread itself in the earth to have forced out 
the stones of the base as shown (some of which weigh upwards of 25 cwt.), 
and detaching the side of the lower course altogether on the south-east 
side, escaped in streams as shown m the diagram (Plate 8.), shattering 
rook on its way till dissipated. The storm did not cover a great extent of 
country. It was felt five miles to the south and three miles to the north, 
but at no great distance east or west of the hill. 

It is evident that a serious mistake was made, and a total ignorance of 
electrical science displayed by those who rebuilt the obelisk in 1889, in their 
not making provision by a lightning conductor to carry off the discharge of the 
deetric cloud. It was doubtless with the view of not disfiguring the top of 
the obelisk (for it is a disfigurement to have a conducting wire with its tri- 
dented forks projecting above the top) ; yet, judging by the effect, and taking 
the most favourable conditions for carrying off the lightning if the whole of 
the obelisk were saturated with wet through the fallen rain, it seems question- 
able if any conducting wire of the size generally used for the purpose would 
have been sufficient for carrying off such a discharge as took place in the 
storm of April 28ih, 1884. It will be useful not only to the preservation of 
the obelisk in the future, but also for other similar structures, to have the 
opinion of Fellows on this point, and also as to the best mode, with the least 
disfigurement, to supply such a conductor as may convey away the discharge 
to the earth, leaving the structure unharmed in any thunderstorm that may 
arise. 

It has been thought desirable to place the whole of the facts before the 
Society, as doubtless the great experience of many of its Fellows may elicit 
information which the author does not presume to po^ss. 



DISCUSSION. 

Mr. Walkeb said that the current H and I forced out and threw to the ground 
three of the facing stones of the lower course of the base each 2 ft. 9 ins. wide 
and 6 ins. thick, and the current marked forced out another, all being thrown 
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eight or ten feet away, and that the dotted lines B C D E show the probable 
direction of the current underground, as he put his arm up under the soil, and it 
was like a rabbit burrow. 

Mr. Lbckt said that a case of damage by lightning, very similar to that 
described by Mr. Walker, occurred forty-eight years ago to a church at Black- 
rock, near Cork. At the time the church was struck there was a heavy hailstorm, 
accompanied with one flash of lightning. A committee of the Cuvierian Society 
of Cork was appointed to inspect the church, and to report, but he had been 
unable to obtain any copy of the report. He was on that committee and saw the 
amoimt of damage done, and it certainly appeared that there was as much upward 
as downward force exerted. The stones were hurled to a considerable distance, 
and the spire was split from top to bottom but was almost whole except the top. 
He produced a lithograph of the damaged steeple and spire from an artistic 
drawing made at the time by Mr. Hill of Cork, and a portion of a stone from the 
spire sent him by Dr. Caumeld of Queen*s College, Cork. He also stated that 
the church had only been built two years when it was struck, so that the masonry 
would perhaps hardly have become thoroughly dry. 

The Pbksident (Mr. Scott) remarked that meteorologists generally only 
spoke of lightning descending in a careless sort of way, because it was connected 
with the appearance of clouds, which certainly passed over our heads. Every 
one who thought for a moment must recognise that the discharge was double, 
upwards and downwards, and that most of the damage done was due to the 
upward stroke. However, globular lightning did not always eo upwards, and he 
had himself many years ago seen a rare form of electrical discharge, taking 
place comparatively slowly, in a zigzag path, and forming a star at each angle of 
the zigsag. This lightning did not ascend. 

Mr. Capron thought that the diagrams illustrating Mr. Walker's paper cer- 
tainly seemed to show that the stroke which caused the damage had a downward 
rather than upward motion, as evidenced by the streamers from the base of tlie 
monument. 

Mr. Whipple said that he had always understood that describing a lightning 
stroke as coming downwards was merely the conventional style of speaking, as 
no definite direction can be assigned to a lightnine stroke. So far as the indica- 
tions of the electrometer were concerned, at Kew the earth was sometimes positive 
and the air above negative, and vice versS, It did not matter which wav the 
electric current passed through an object, for the e£fect was due to the explosive 
decomposition of the material through which it passes — ^whether it were water 
converted into its constituent ^ases by electrolysis, steam at a high pressure, or 
vaporised metaL Under any circumstances, great force would be generated by 
the passage of the current 

Mr. Dymond, referring to the request for advice made by Mr. Walker, said 
that full instructions for the erection of conductors would be found in the Report 
of the Lightning Rod Conference, He did not think it would be needful to injnre 
the appearance of the obelisk by afHxing a crown of points, but believed that a 
fairly efficient protection woiud be anorded by the substitution of a copper 
pyramid for the glass one which had been destroyed, and that a stout copper strap 
from the cone to the earth down the weather side of the obelisk would be the 
best and least conspicuous form of conductor. It should be led underground for 
some distance, and terminate with a thoroughly sufficient earth contact in con- 
stantly moist soil. 

Mr. Marriott exhibited a photograph of some flashes of lightning that 
occurred during a thunderstorm at Reichenberg in Bohemia on July 16tli, 1883. 

Mr. Symons remarked that a case of damage to a monument in Scotland i:? 
given in Mr. Anderson's book on Lightning Conductors^ which resembled in several 
respects the damage described by Mr. Walker. With reeard to Mr. Lecky's re- 
mark as to the church being a new building, he had noticed that f actorv chimnev«i 
were generally either struck when newly built or when very old ; he thouglit 
that this might be due to the presence of moisture in the mortar at both periods. 

Mr. Walker said there seemed to be a similarity of character in the fracture 
of towers, obelisks, spires, &c. when struck by lightning, as in the case of the 
Duke of Sutherland's monument, for this was evidenced by most of the published 
illustrations of such occurrences. But he had not been able to find any where 
such a remarkable distribution of the electric current as here shown. There 
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were no less than fourteen or fifteen distinct currents all round the base (which 
was forty feet square^, and radial from it, some running seventy feet, and one 
descending fifty leet, oreaking up rock in its passage, as shown on the east side. 
It ia notewortiiy that the grooyes made in the soil did not thin off in receding from 
the monument, but continued of the same width and depth until they terminated. 
He could not think that the damage to the monument was caused by an upward 
current, as the displacement and pushing outwards of the stones ana the marks 
of the electric streams at the base seemeid clearly to show that the stroke was 
downwards, and the force from the centre outwards. He also drew attention to 
the peculiar character of the lightning flash which did the damage, it being 
as stated rather an environment of intense blazing light than a flash. He then 
quoted an instance of similar lightning which damaged the church at Week-St. 
Mary in Cornwall, at 6.45 a,m., November 8th, 1878, the account of which is 
given in the Report of the Lightning Bod Confereneey p. 30, and is as follows : — 
*^The brightness of the lightning was intense, and I have been at some trouble to 
inquire into the effect which it had upon those who saw it. I was awake, and 
the lightning illuminated the room through double chintz curtains and dark-green 
blinds, the windows lookins away from the church, and being more than a 
quarter of & mile from it ; ouring the storm a farmer took refuge in a closed 
cattle shed 200 yards from the church, and he spoke afterwards of his impression 
that he was surrounded by fire ; two farmers going to Camelf ord fair were at the 
time waiting on the road a mile-and-a-half from the church, and their impression 
was that they were enveloped in flame, and the flame came between them ; these 
experiences were given to me at different times, and were independent evidences 
of individual opinion. At Holsworthy, eight miles away, in a direct line, two 
ladies were attending their sick mother, and the vividness of the lightning 
obscured the brightness of the licht of two candles and a paraffin lamp.** 

The pink spots on the linen which was dr3ring had not been referred to in the 
discussion, bat the fact that they changed to blue by washing in alkaline soapy 
water seemed to show that they were acid, and he noticea that Arago, in liis 
Meteorological EesaySyreferred to deposits being left on the walls of houses 
struck by lightning. He says, p. 275 : "The ferruginous spots or stains left on 
the walls of houses might perhaps be supposed to be derivea from the iron which 
the liehtnlng might have taken up from the portions of that metal always found 
in buildings ; but what can be said of the sulphurous stains on the same walls, 
and still more, of the fermginous stains on trees which have been struck by 
lightning in the open country? M. Fusinieri therefore thinks himself justified in 
iiSerring from his experiments that at all elevations, or at least up to the height of 
storm-clouds, the atmosphere contains iron, sulphur, and other matters of which 
chemical analysis has not ^et determined tne character, and that these substances 
lure taken up by the electnc spark and brought by it to the surface of the earth, 
where they form extremely thin and minute deposits around the points which are 
struck by lightning. Assuredly this new mode of regarding electric phenomena 
is well aeserving of being followed up with all the exactness of which the present 
state of science is susceptible. All persons, therefore, who may see lightning 
strike an accessible point, will do a very useful thing by collecting the matter, 
black or coloured, which the electric fluid appears to have deposited in those 
parts of its course where abrupt changes of velocity must have taken place. A 
scrupulous analysis of these deposits may lead to unexpected and highly im- 
portant discoveries.** 
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On the Mbchanigal Ghabactebistios of Liohtnino Stboxbs. By Colonel 
THE Hon. Abthub Pabnell, late Botal Enoineebs. 

[Bead November I9lh, 1684.] 

(I.). LiGHTNINO StBOKES VIEWED AS EfFOBTS OF FOBOE. 

In a Report to Government made in 1855 by the late Sir William Snow 

Harris, there occurs the following remarkable passage : — *' What is called 

lightning is the evidence of iome occult power of nature forcing a path 
through substances which offer greater or less resistance to its progress." 

The theory presented to us by this dictum is unmistakeably one that views a 
lightning stroke as an effort of physical force ; and, for my own part, I can 
unhesitatingly state, the researches I have been able to make in regard to the 
action of terrestrial electricity during the last five years fully bear out this 
idea. Having, as I believe, entered into the special study of lightning phe- 
nomena with no preconceived physical conceptions contrary to those 
generally held, the principal impression that these investigations have left on 
my mind, up to the present time, is that a lightning stroke is a manifesta- 
tion of ordinary physical force effected in a highly concentrated form. In 
the present paper it is not my purpose to review the whole subject of the 
nature and effects of this lightning-force, or ** earth-force,'* as I should 
prefer to designate it, for its physical scope is certainly of considerable 
extent ; and I doubt if its science — a science that in its broadest sense 
might conveniently be termed that of geo-dynamice — ^has yet been suffi- 
dently mastered to allow of any exhaustive theory being developed and 
still less expressed. I propose to submit some notes and feusts tending to 
demonstrate the mechanical nature of lightning strokes, and the direction, in 
regard to the surOetce of the earth, that is usually taken by them. As a pre* 
face, however, I shall call attention to a short table which I have prepared from 
an analysis of the whole number of detailed authentic incidents of lightning* 
stroke action that I have as yet compiled and studied. The number of these 
incidents is 1,147, and they extend from January 1665 up to February 
1884. The object of the table is to make an approximate comparison 
between the number of instances of mechanical work effected by the force of 
these strokes and the number of instances of h^at work effects by the same force, 
and to prove that displays of the former kind of work are more frequent than 
manifestations of heat. We know that heat is one of the effects of physical 
force; but we also know that it can be produced by chemical action. 
But mechanical work is obviously directly effected solely by the immediate 
action of physical force ; and the excess of instances of this work that I have 
adduced seems to tell in favour of the physical force theory of lightning 
strokes already mentioned. Out of the 1,147 cases, 224 afford no indication 
of the exact nature of the work effected by the stroke. Hence the table deals 
with 928 cases. 
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TABLE or tbx Natubs of Wobk bptbotes bt 923 LioHnnNO Stbokss om yabious 

Substances. 



BobBtanoes acted on. 



Persons and Animals , 

(Clothes, Carpets, Canvas, and Woollen, Linen ) 
or Cotton Articto generally , j 

Masonry of all kinds and Rooks 

Glass, China, Earthenware, Ac 

Metal 

Wood 

Trees 

The Oroiind 

Thatch, Straw, Ac 

Gkinpowder •...•. 

Gas ••.... ••..... 

Total 



Number of instances 


of 


Mechanical 


Heat 


Work. 


Work. 


5» 


79 


88 


79 


416 


2 


82 


5 


206 


173 


*54 


98- 


63 


4 


60 


. • 


• • 


II 


• • 


«S 


• • 


«9 


1221 


48 s 



In the above list the inherent conditions for displaying each kind of work 
are certainly unequal in respect of the substances numbered 8, 4, 7> 8, 9, 10, 
and 11 ; and in connection with No. 1, it should be noted, in regard to the 
instances given, that the records furnish strong evidence of the difficulty that 
is always liable to occur in attempting to determine accurately whether 
the wound which a person may have received is in reality a bum, or only a 
peculiar incision or mark left by the blow of the stroke ; but in regard toNos. 
2, 5, and 6, there is little room for mistake, and it will be seen that in all 
three of them the mechanical instances overbalance the heat ones. Probably 
few persons are aware that lightning strokes are more apt to break or bend 
metal than to fuse it. But it is in wood that the difference is greatest ; 
and this material would appear to be the substance of all others that would 
soonest display marks of heat. In connection with wood, I was fortimato 
enough in the summer of 1888 to witness a very complete instance of the 
action of a powerful lightning stroke on dry timber inside an old house in 
Lumley, a village in Durham. This incident is No. 898 of the list of cases 
of upward action given with this paper. The woodwork of the floors and 
roof of this house was rent and shivered ; but a close scrutiny of the whole 
house could detect no signs of heat work on any substance whatever. And 
here I may mention that many of the strokes recorded in my collection, and 
especiaUy of those that displayed exceptional power, exhibit either no trace 
at all of heat, or merely very slight signs of it. 

The main objects of this essay are as follows : — ^First, to attempt to 
show that " lightning " is not a sort of electric fluid that descends from the 
clouds, iigures buildings and persons in its course, and dissipates itself in 
the earth ; but that it is a luminous manifestation of the explosion caused by 
two equal forces springing towards each other simultaneously from the earth 
find tlie under snrf^e of tbc inducing cloud, apd coalescing, or dymg out 
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nearly midway between the two plates of the electrical condenser formed by 
the earth and the cloud. Becondly, to demonstrate that of these two forces 
it is the earth-sprung or upward force alone which injures buildings, persons, 
or other objects on the earth's surface, and which constitutes tangibly what is 
rightly known as a << lightning stroke." 

One of the principal facts that arrests the attention of the student of geo- 
electricity is, the apparent indifference that has been displayed by natural 
philosophers in regard to the accurate investigation and determination of the 
direction of the force which is palpably manifested by the great majority of 
lightning strokes. With the exception of a few dissentients, who in no 
instance appear to have earnestly upheld their opinions, or to have deemed 
the matter of more than secondary importance, the physicists of all 
countries seem, as a rule, to have taken for granted that the popular opinion, 
holding that lightning streamed (as it were) downwards from the clouds to 
the earth, was solidly founded, and that any scientific examination as to its 
truth or error was a sort of research that might justly be placed on a par 
with an inquiry concerning the philosopher's stone, or the squaring of the 
circle. The origin of this universally accepted theory of the descending 
direction of the force of a lightning stroke may, we imagine, safely be attri- 
buted to the Greek traditions of Jupiter and his thunderbolts — traditions 
which perhaps themselves sprang from the Mosaic records of Jehovah 
raining fire from heaven on the objects of His wrath. Be this as it may, 
the idea of lightning darting from the cloud, striking buildings, persons or 
trees in its course, and disappearing in the bosom of the earth, seems to 
have held sway from the earliest times, and hardly to have been shaken even 
when, in the middle of the eighteenth century, the new science of electricity 
shed its light on the nature and action of thunderbolts.^ It is true that one 
of the great pioneers of this science, the Italian philosopher Beccaria, who, 
more than any other man of his time, devoted himself to the study of ter- 
restrial electricity, arrived at the conclusion that the earth was the originator 
of thunderstorm electricity ; but his teaching was not followed by his suc- 
cessor, nor was it accepted by his contemporaries. Among these latter, 
Franklin certainly at one time reasoned that lightning strokes proceeded in 
an upward direction ; but he does not appear to have proceeded in this line 
of thought; and (as will be shown hereafter) it is undeniable that the pre- 
mises on which he based this passing belief were founded on error. When, 
at the beginning of the nineteenth century, the labours of Galvani and Yolta 
resulted in a knowledge of the evolution of electricity by chemical action, 



^ According to our standard dictionaries tho term *' thunderbolt '* appears to be the 
oorreot Engliah ezpressioB for a lightning stroke. In this sense it is used .in the Scrip- 
tores, in the Phil, Traiu,ofthe Royal Society , in Shakespeare's Plays, and by Priestly, 
The word has almost gone out of use, and it is now generally confoanded (even by 
scientific men) with thonderstone, aerolite, or meteorite manifestations, with which it 
has practically nothing in common. The French, however, seldom use any other term 
than thonderbolt (foMdr$) to denote a lightning stroke, and they never use the word 
lightning {idair) for this purpose. 
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and when the nature of electrical currents began to be comprehended, the 
naioral tendency of the scientific creed of the day was to confirm the 
generally reoeiyed theory that lightning was a kind of deadly fluid or current 
that issued from the clouds and descended with irresistible force on the 
earth. It is true that all this time the unquestionable uplifting properties 
manifested by thunderbolts when striking trees, church spires, and many 
other objects, could not fail to be noticed ; but rather than disturb the time- 
honoured belief in the downward action of lightning strokes, physicists 
accounted for these upward demonstrations, either by assuming that every 
stroke possessed what they called an ''expansive*' force, which they 
imagined enabled it to hurl great fragments of masonry to a distance of 
hundreds of yards, and to shiver the trunks of huge oak trees, whilst scat- 
tering the splinters in all directions, as if they had been blown up by a 
mine ; or by considering these upward strokes as exceptional phenomena 
induced by ordinary downward strokes, and by denoting them as return 
strokes. In the oases of trees the philosophers obtained an ally in the 
shape of the sap, which they urged was converted by the heat of the stroke 
into steam, whose vaporous force was supposed to combine with the " ex- 
pansive " power already mentioned, and thus to afford to the unphiloso- 
phical eye all the semblance of a dhrect upward force. 

I now propose to call attention to the discoveries and experiments of 
various eminent men tendmg to confirm the particular theory of lightning 
strokes which I have submitted as being the true one, and also to mention 
several of the opinions which have been expressed on the subject of the up- 
ward direction of these strokes, 

(II.). DlSOOYERJES AND OPIH IONS. 

Dufliy, — ^In 1733-37 the French philosopher Dof ay made the discovery of two 
opposite species of electricitjr, and termed them respectively vitreous and 
resinous. It was he who first formed the idea of two distinct agencies repulsive 
with respect to themselves and attractive of one another. This theory appears 
to have oeen overshadowed, if not temporarily obliterated^ by the ** one-fluid " 
theory described by Franklin in his famous letters written m the years 1747-53, 
Bat in 1759 the English philosopher Symmer revived and remodelled Duf ay*H 
ideas into the " two fluid " theory that has since been univerHally accepted as 
the correct one. It does not appear that Dnf ay devoted his attention particularly 
to the physics of lightning strokes ; but it seems certain that his ideas on tlic 
nature of electricity generally were the ccrms wliich alone could originate a true 
conception of the nature and direction or these strokes. 

KiiIIIbL — In 1747 the Marquis Maffci, an Italian pliilosopher, having, at Castle 
Fosdinovo, near Carrara, witnessed a stroke wherein it was palpable to him that 
the lightning had not reached the earth in a descending direction from the clouds, 
wrote a work entitled Delle formaziane del Fulminiy in which, as Arago says 
(Eaaytj p. 176), " he put forth in a systematic manner his ideas on ascending 
thonderDolts.'* What he saw at Fosdinovo immediately before the stroke 
occurred was a phenomenon wliich is commonly termed a ''fireball.** This is a 
light or flame, perhaps generally of a more or less circular shape (whence its name), 
tlutt occasionally appears to hover at or near the surface of the grovrnd just be/ore 
a discharge takes place at the spot. Sometimes these luminous appearances 
are alleged to ascend, sometimes to move horizontally, and sometimes to descend , 
but the probability is that they hardly last long enough to allow of the mind 
informing itself exactly of their circumstances. Hut Uicy appear invariably to 
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give the flpdcUtor the iden that the lightning explosion or thunderbolt burBts from 
them. There can hardly be much doubt that they are manifestations, under 
peculiar atmospheric ana geographical conditions, of an intense accumulation 
of electricity at the places where they are seen, such an accumulationf in 
fact, as electrical law clearly demonstrates must occur on each plate of thg 
terrestrial electrical condenser before lightning explosion happens. The " fireball ^ 
is therefore probably a luminous sign of electrical density partaking of nearly 
the same nature and characteristics as the better known " Bt £lmo*8 fire ^ whicn 
is occasionally visible at niglit on metallic points during, and previous to, 
thunderstorms. In the course of this paper several more instances of "fireballs'* 
will be adduced ; and I tliink that strong testimony will be found to be afforded 
by them in favour of the point which it is the principal object of my essay to 
establish, viz. the earth-sprung nature and general upward direction of all 
lightning strokes. Before I proceed further I may perhaps with advantage 
suggest a caution against confusing these lightning-producing fireballs with any 
meteoric phenomena to be seen in the heavens ; for these latter appearances are 
frequently spoken of by astronomers and meteorologists as " fireb^s ^ (See Prof. 
Baden PowelPs papers on this subject in the Reports of the Brituh AseociaUon). 

Franklin. — In September 1753, Benjamin Franklin, in No. XII. of the Series 
of his Letters from Philadelphia to Mr. Peter Collinson, F.R.S., describes some 
experiments he had made in accordance with his electrical theory, already men- 
tioned, forfindin^ whether clouds are usually charged "positively " or "negatively** 
(terms which he mvented to illustrate his tJieory) ; ana he comes to the conclusion 
that for the most part " *tis the earth that strikes into the clouds, and not tlie 
clouds that strike into the earth '* (p. 116). So far as I can ascertain, however, 
lie assumed that the electricity he collected bpr liis apparatus was that of the 
clouds, whereas it is certain that it was primanly that of the earth. And since 
he also supposed that "positive** electricity did all the work in an electrical dis- 
charge, and that "negative" charge was merely passive or receptive, — suppositions 
that, even at the present time, and in spite of the general rejection of the theory 
that originated them, are almost universally entertained, — it is pretty clear that, 
according to his own showing, liis dictum should have been reversed. But it is 
curious to note what little importance he attached to the probability of the 
generality of strokes being upwards ; for he actually states his opinion that the 
effects and appearances would be nearly the same in either case. In spite of the 
knowledge possessed by him (in common with all the philosophers of the day) 
regarding the properties of the electrical condenser, or Ley den jar, and the action 
of electric sparks, Franklin never seems to have considered whether the earth 
itself might not possibly be the originator of thunderstorm electricity, nor even 
to have studied the function of the earth at all in the system of terrestrial con- 
densation of which it clearly formed one or other of the plates. 

Beooaria, — ^We now come to a worthy contemporary of Franklin*8 — to a man 
of whom Dr. Joseph Priestley, F.R.S. in his History of Electricity (p. 316), savs, 
" All that was done by the French and English electricians with respect to Light- 
ning and Electricity fell far short of what was done by Signor Bcccaria at Turin," 
and again (p. 373), " whose observations and experience with respect to lightning 
give a weight to his opinion superior to that of any man whatever," — to the 
celebrated priest-philosopher Giambattista Beccaria, who wrote from Turin in 
1753 and from Bologpa in 1758. He s^ys (p. 321) : " That the electric matter 
which forms and animates the thunderclouds issues from places far below the 
surface of the earth " * * * "is probable from the deep holes that 
have, in many places, been made by lightning. Flashes have also been seen to 
arise from subterranean cavities and from wells. The greatest difficulty attending 
tills theory of the origin of thunderstorms relates to the collection and insulation 
of the electric matter within the body of the earth," • • • t« y^^^ 
no person has yet assigned a more probable cause of the redundancy of the 
electric matter which, in fact, often abounds in the clouds, than what we may 
suppose possible to taJce place in the bowels of the earth." Beccaria also con- 
ceived earthquakes (p. 360), the aurora (p. 346), and whirlwinds (p. 348), as 
well as lightning strokes, to be originated by the electricity of the earth ; and 
Priestley Tp. 361) says : " It is certain that if Signor Beccaria*s account of the 
origin of thunderclouds be admitted, there will be little difficulty in admitting 
farther that earthquakes are to be reckoned among the effects of electricity." 
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Yet with all these decided opinions on the terrestrial oridn of thunderbolts, 
Beccaria never appears to have systematically investigated the direction taken 
by lightning strokes, nor to have given a clear statement that they were invariably 
upwards. 

Syinmer. — The next great name that claims our attention is that of our own 
countryman Symmer. In connection with Duf ay*j3 theory, extensive experiments 
on electricity were made by Symmer in England, whilst Franklin was pursuing 
his researches in America. In 1759 Symmer read before the Royal Society 
papers describing the results of his experiments. These results proved that 
electrical explosions are always of a double nature, and that they consist of two 
exactly equal and opposite powers or forces darting simultaneously toward each 
other from the two plates respectively of the electrical condenser. He says : — 
" When a quire of paper without any thing between the leaves is pierced with a 
stroke of electricity, the two different powers keep in the same track and make 
but one hole in their passage tlirough the paper." ••♦♦** When any 
thin metallic substance such as gilt letd or tinfoil is put between the leaves of the 
quire and the whole is struck, in that case the counteracting powers deviate from 
tne direct track, and leaving the path which they would in common have taken 
through the paper, only make their wa^'s in different lines to the metallic b^dy, 
and strike it in two different points, distant from one another about ^ inch more 
or less, the distance appealing to be least when the power is greatest ; and 
whether they pierce it or only make impressions on it, in eitlier case they leave 
evident marks of motion from two different parts, and in two contrary dircctionsu 
It is this deviation from a common course, and the separation of the lines of 
direction consequent upon it, says he, tliat affords a proof of the exertion of two 
distinct and counteracting powers " (JPriestley, p. 256.). It is well known that 
though Franklin's terms " positive " and " negative " have been retained, 
Symmer*s general theory of the duality of electricity has now every where sup- 
planted Franklin's conception of one fluid, present in excess or m deficiency, 
which, during the latter half of the eighteenth century was the idea generally 
accepted. But it is extraordinary that the application of Symmer's ideas to light- 
ning strokes should have been tacitly repudiated, and that Franklin's view of a 
stroke being a discharge issuing solely from what he called the '•^ positive " plate 
of the condenser should have held its ground. No one, however, could agree 
with the extracts we have made above without at the same time entertaining the 
logical result of those extracts, viz. that lightning strokes, as felt by denizens of 
the earth, must invariably spring from the earth, and that in connection with 
lightning strokes and explosions of condensers generally, the terms ** positive *' 
and '* negative" are utterly unmeaning and unnecessary. In tliis connection, 
Symmer's use of the term ** power " in expressing each of the complementary 
agencies of electricity is very remarkable. From this it is clear that he at all 
events did not look on an electrical spark (or a stroke of lightning) as a stream 
or current of ethereal matter. I cannot trace that Symmer ever turned liis 
attention speciiJly to the subject of lightning ; and I cannot help thinking that 
therefore the world has been greatly the loser, for there is every reason for 
believing that his genius would have thrown much light on the true action of 
lightning strokes. 

DelavaL— In 1764 Mr. E. H. Delaval, F.R.S. gives an account (in the PAifo- 
tophieal Transactions) of the destruction of the steeple of St. Bride's Church in 
I^ndon by lightning, and uses these remarkable words : — " The effects were 
exactly similar to those which would have been produced by gunpowder pent up 
in the same places and exploded" {Priest 372). He could hardly have 
described the upward action of the stroke in more vivid language. 

Ghappe. — In 1767 M. D'Auteroche Chappe published his ObserwUions sur 
rOrage du 6 Aout, 1767, et cPun Coup de Foudre qui s'esi ileve de la Terrasse de 
rObservaioire. Referring to this philosopher, Arago says : — " Chappe and others 
deem that lightning or thunderbolts are almost alwa^rs elaborated on the ground ; 
that it is from the ground they suddenly dart ; that instead of descending from 
the clouds to the earth, their course is on the contrary from the earth to the 
clouds " {Essaysy 101). 

Malum. — In 1779 Lord Mahon, F.R.S. published his Principles of Electricity^ 
with an explanation of what he called ** returning strokes." He assumed as a 
matter of course that an ordinary stroke descended from the clouds to the earth. 

mw SIBIES, — ^VOL. XI. 6 
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But he convinced himself by experiment that whenever the explosion of a con- 
denser occurred, the electricity induced by either of the plates on other adjacent 
collectors, not forming portions of the condenser, was also discharged or returned ; 
this "returning stroke" usuj^lly occasioning a shock in its passage. In the 
case of lightning explosions he inferred that the induced strokes attending tliem 
might take place at a considerable distance oiT, and that the direction of their 
force must be opposite to that of a direct stroke, and consequently upward. 
Mahon therefore styled these induced discharges "returning strokes " ; and when, 
in 1785, the famous accident at Coldstream took place, on which occasion the 
manifestations of an upward force were unmistakeable, and two witnesses alleged 
that no flash of lightning was visible, he read a paper before the Royal Society 
claiming tliis case as a conflrmation of his theories. Most of the text books of 
the present day on electricity and meteorology (probably all following the lead 
of one or two prominent treatises^ have in a vague and desultory manner 
accepted Mahon's ideas that men could be killed by induced shocks ; but without 
(so far as my researches have as yet extended) in any single instance adducing 
later facts tending to prove the truth of Miuion^s assumptions. But even in 
Mahon's time his theory was contested. In 1794 Mr. G. C. Morgan in his 
Lectures on Electricity says in allusion to this event at Coldstream : — " A storm is 
lately said to have 'happened, which killed a man and some horses, without any 
appearance of light. I have carefully examined the evidences of this story, and 
I feel no disposition to regard it with the least credulity. That two common 
men, a Scotch shepherd and a Scotch carter, who acknowledge themselves to have 
been stunned at the time by the noise, and who were evidently frightened before 
they took any notice of the surrounding objects, should not have seen the flash, 
whose roar first awoke them into the use of their eyes, is not half so wonderful 
as that several learned men should regard the forgetfulness of such terror and 
stupidity as an evidence that no flash could be seen " (p. 233). Again, Arago 
wrote of this stroke that it showed "undeniably the principal effects of an 
ordinary stroke of lightning " (Essays). And on perusing the details of this 
incident, Which I have given later on (No. 915), the reader will be able to see for 
himself that among the undoubted accompaniments of the stroke were traces of 
burning and the detonation of a thunderclap. So far, then, as I can see Mahon's 
theory of " returning " or upward induced strokes is not borne out by the fact on 
which he mainly founded it, has never since been confirmed by anv single ad- 
ditional fact, and is totally opposed to electrical law. The idea of lookmg on 
these upward strokes as induced ones seems to me to have been simply an 
ingenious effort to explain away the clearly evinced upward action of an 
ordinary lightning stroke. It is notewortliy that in 1809 Mr. T. Henry, F.R.8., 
alluding to the remarkable Swinton case (No. 43, Mr. Chadwick*s house, August 
1809), calls the lightning stroke that (admittedlj-) then happened a " returning 
stroke " in order to express and account for its upward direction. See also 
Incidents (188) and (251). 

Adams. — In 1794 Mr. Grcorge Adams, Mathematical Instrument Maker to his 
Majesty, published his Lectures on Natural and Experimental Philosophy. 
He says : — "In the discharge of the Leyden Jar it was found by experiments of 
Mr. Atwood of Cambridge that the two electricities rush into union from opposite 
directions." * * * "He made an exhausted receiver part of the 
electric circuit, and on using such charges as were not sufticient to form an 
explosion, he found the electric light proceeding in opposite directions from the 
parts communicating with the vitreous and resinous surfaces" (p. 351). Adams 
says that Symmer^s plain and simple experiment " obviously suggests the existence 
of two currents proceeding in contrary directions," that it accords with the 
experiments of Atwood and Volta, and is in direct contradiction to the Frank- 
linian theory of excess on the one side and deficiency on the other. He then 
continues : — " When a jar is charged very high, the electricities will often, in 
their endeavours to unite, force a hole through the jar and push out the coating 
on both sides, sometimes melting it; the burr of tinfoil protruded from the 
middle of the glass strongly indicates that the two electricities meet at the middle 
of the glass " (p. 352). Again he says : — " You have seen that the electric 
powers never become sensible to us except when they are separated, and then 
chiefly in their passage from one body to another in opposite directions ; and 
that an equal quantity of a different power must be conducted from the earth tg 
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the cloud to produce lightning." • • • u When one of these highly 
electrified clouds approaches so near to the earth as to exchange powers with it, 
then is the damage done to those things through which the exchange is made" 
(pp. 370-1). And again : — "In great thunderstorms there is a portion of the 
earth under the cloud which is electrified thereby with the contrary electricity ; 
those objects therefore which form the most perfect conductors between the 
clouds and that portion of the earth will most probably be struck, as being the 
readiest way by which the two opposite powers can unite and restore the elecUical 
equilibrium both in tiie cloud and the earth, one part of the flash ascending from 
the earth, the otiier descending from the cloud. Let us suppose a cloud vitreously 
electrified to be formed over a certain part of the earth's surface ; the electric 
power of the cloud first separates that of the atmosphere," • ♦ • 
*' the surface of the earth then begins to be electrified ana the powers therein to 
be separated, and a continual effort is made by the contrary electricities to unite 
between the earth and the cloud. If those causes which first produced the 
electricit^r still act, the power becomes inconceivably great, and the flashes in 
uniting will tear every thing to pieces that resists their passage " (p. 374^. In 
these passages, Adams, by the application of Sjonmer's theories to ligntning 
strokes, deduces in a clear and unmistakeable manner the upward direction of 
their force. 

Singer. — In 1814 Mr. George John Singer published his ElemenU of Electricity 

and Electro-Chemistry y and makes the following allusion to the upward direction of 
lightning strokes : — " Lightning is occasionally discharged from the earth to the 
clouds," • • • "and many instances are on record in which the 
basement storey has sustained severe injury, the electric charge being divided and 
weakened as it ascended" (p. 231). 

Thomson. — In 1840 Dr. Thomas Thomson, F.R.S., in An Outline of the Sciencee 
of Heat and Electricity ^ says : — ^^ Every person wlio has seen an electric spark 
must be aware that the passage is so instantaneous that it is impossible to say 
from wliich point it proceeds, or to which it goes." • • • <* f^jj^ ^^^ 
electricities are attracted towards each other, advance at the same instant from 
each of the charged bodies, and uniting together somewhere between the knobs, 
all symptoms of electricity are at an end." * * • "If the spark be 
ver}' long the middle part of it is not illuminated at all, or only very slightly. 
Now this imperfectly illuminated part is obviously the spot where the two 
electricities unite, and it is in conseoucnce of this union that the light is so im- 
perfect." Here, again, we submit that Symmer's great theory is very clearly 
enunciated. 

Lonn. — Writing (about 1840) in the Eneyclopadiaoj^ Experimental Philoeophy^ 
the Rev. Francis Lunn, A.M., F.R.S., says : — " It is evident, upon ordinary 
electrical principles, that if two clouds, or one cloud and the earth, be oppositely 
excited and charged, the spark and the discharge may either pass from the cloud 
to the earth or from the earth to the cloud, as circumstances to us imperceptible 
may direct" (p. 9). Here Symmer*8 law is controverted. Mr. Lunn manifestly 
holds the general opinion that the direction of the stroke is from the so-called 
positive pla^e to the so-called negative plate, forgetting that the terms positive 
and negative are merely arbitrary expressions, convenient for elucidating the 
actions of currents, but quite devoid of physical signification. But he allows 
that a stroke of lightning may sometimes ascend ; and that admission is note* 
worthy, although (like Franklin's opinion) it maj be based on wrong data. 

Hwrrifl. — ^The next writer whom I quote is Sir William Snow Harris, F.R.S. ; 
but it should be well understood that he was probably very far from allowing the 
existence of an upward force in lightning strokes, for he expressly endeavours 
to account for the manifestations of this force by attributing to the supposed 
descending lightning a " terribly expansive power." In his detailed description, 
however, of the effects of the stroke (No. 951^ at St. Martin's Church ^London) 
in July 1842, he uses the same very remarkable expression that Mr. Delaval had 
employed in describing the injury to St. Bride's Church. Harris says that the 
clock-room floor of St Martin's spire was left " as if blown up by gunpowder " 
(^Thynderetomis^^. 80). Perhaps these unconscious testimonies to the truth of a 
certain theory by its opponents are even more convincing than the conscious 
evidence of its advocates would be. 

KfMmtv.— In 1845 Herr L. F. Kaemtz, Professor of Physics at the University 
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of Halle, published his Cofnplete Course of Meteorology, This was translated by 
Mr. C. V. Walker, F.R.S. ; and it probably forms one of the most instructive and 
copious treatises on meteorological science that has ever been written. He says: — 
"There are numerous instances of lightning moving from below upwards." 
***** The spark probably leaves both bodies at once." lie states 
that in the case of two clouds, he has actually witnessed this action of the lights 
ning spark (p. 347). 

Pouillet.— In 1847 the well-known French philosopher Pouillet published his 
EUmensdePhi/siqve, and thus alludes to the question of the direction of lightning 
strokes : — ** Autrefois, on discutait beaucoup sur la question de savoir si la foudro 
tombe du ciel, ou si elle s'^l^ve de terre vers les nuages ; c'6tait une sorte de 
dilemme auquel on croyait ne pouvoir ^chapper; mais ce que nous avons dit 
pr6cedemment montrc, d'une mani^re assez evidente, que jamais la foudre nc 
tombe et que jamais elle nc s'^lSve ; car il n' y a jamais translation du iluido 
61ectrique de Tun ^ Tautre des deux points extremes de I'ficlair " (I. p. 648). In 
this passage M. Pouillet, in his just condenmation of the idea of the transference 
of a fluid, seems to avoid investigation into the manifest fact of the presence 
of a force, and consequently into the question of the nature and direction of that 
force. 

StnrgeoIL — On March 21st, 1848. Mr. William Sturgeon read a paper on 
lightning before the Uterarv and Philosophical Society of Manchester. One of 
the principal points on wnich he laid stress was tne fact that objects were 
frequently struck obliquely at their central and lower portions, whilst their upper 
parts were not touched. He says that, in 174 cases (mentioned by Snow Harris) 
of ships being struck, in not more than 44 did the top-gallant masts sufler. Ho 
alludes to the idea once entertained by Franklin, that discharges were constantly 
upwards ; but he does not agree with it. 

AragO. — In the Meteorological Essays of the renowned French philosopher 

Fran9oi8 Arago, translated by Lady Sabine, and published iu England in 1855, 
the following important opimon (after reference to the Coldstream incident^ is 
enunciated ; — " I therefore admit without reservation the existence of ascenoing 
thunderbolts. I know that physicists of the first rank do not believe in it, and 
that they would even disdain to enter into any discussion on the subject ; but 
facts must be held superior to the most imposing authorities " (p. 176). 

Naamyth. — ^In 1856 Mr. James Nasmyth, F.U.A.S., stated to the British 

Association that according to Ids observations** the form of lightning as exhibited 
in nature was simply an irregidar curved line, most generally shooting from the 
earth below to the cloud above." * * • ** He hiwl never observed the zig-zag 
forms usually represented in works of art. ** In the majority of cases he htM ob- 
served that the course of the flash was from the earth upward to tlie heavens ^ 
(B. A. Report, 1856, Tram. p. 14). 

De La Bive. — M. Auguste De La Rive, of the Geneva Academy, published in 
1858 an English translation (by Mr. C. V. Walker, F.R.S.,) of his Treatue on 
TheoTfj and Practice, He says: — **The transports of ponderable matter by 
lightning *' * * * ** are only an indirect consequence of the electric 
discharge ; and we cannot deduce, as one is sometimes tempted to do, from the 
direction of a transport brought about by lightning the direction of the move- 
ment of the meteor itself. The question of descending and ascending light- 
nings no longer remains; and we can no longer conclude, as philosophers 
formerly did, that the lightning is ascending because it has raised a pavement,** 
***** when once it is proved that all these circumstances are indirect 
effects of the discharge '' (III. p. 143). M. De La Rive's argument would have 
been materially elucidated if he had stated what he meant by an ** indirect** 
efiect ; and it would liave been greatly strengthened if he had proved '' that/* 
according to his interpretation of the term, ** ail these circumstances *' were 
"indirect" effects of the discharge. But both interpretation and proof are 
conspicuous by their absence ; and it seems nrobable that M. De La Kive (like 
M. Pouillet) is confusing the question of fluia or matter with that of force. 

Ferguson. — Dr. Robert Ferguson, of the Edinburgh Institution, in his work 
on JSUctricity, published in 1866, says : — ** Wheatstone's experiment shows that 
the discharge of a Ley den Jai* proceeds from both coatings at once, and ends in 
the middle," « « * « « Ui^Ueucci found by experiments with 
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laminse of mica placed between cisarged metal plates that the discharge of the 
plates began simultaneously at each, the laminae next the plates being charged 
with their electricities respectively, whilst those in the middle were without 
charge" (p. €6). Here again (as in the cases of Adams and Thomson) we 
have notable testimony in favour of the soundness of Symmer's views, and in 
harmony with the meteorological facts recorded by Kaemtz and Nasmyth. 

Oanot. — Ganot, in his well known EUmerUs de Physique (translated by Dr. 
Atkinson), published in 1868, says : — " Lightning^ in general strikes from at)ove, 
but ascending lightning is also sometimes observed ; probably this is the case 
when, the clouds being negatively, the earth is positively electrified, for all 
experiments show that at the ordinary pressure the positive fluid passes through 
the atmosphere more easily than negative electricity'* (p. 831). Ganot thus 
holds the same view as Lunn, and treats the explosion of a condenser as a 
motion of a fluid. The last portion of the quotation, though a little obscure, is 
apparently in direct contradiction to Symmer's precise experiments made more 
than too years before. 
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which shivered the man*s felt hat into fragments. Sir. Johns also states that 
during the same storm he watched the lightning from his house, and every flash 
he observed was double, composed, as he imagined, of an ascending and: a de- 
scending stroke. There seemed to be no difference of time between them — 
each appeared simultaneously. Mr. Johns also thought that when persons are 
killed Dy firesides in houses the lightning has not descended the chimney at all, 
but has ascended from the earth. All my researches lead me to believe that 
Mr. Johns* reasoning is^, thoroughly sound ; and the meteorologicid evidence he 
adduced in favour of Symmer*s theory is certainly noteworthy. 

Oraves. — In 1872 Mr. James Graves, writing to the Journal of the Society of 
TeUgraph Engineers, makes the following remarkable communication (quoted 
in the condensed form in which the Society published it) : — ** People always 
speak of lightning falling, and never of its rising or ascending, which must 
often be the case.** • • ♦ it Lightning is the joint work of the positive 
and negative electricity. When the proper conditions obtain between the earth 
and the cloud for the production of a flash, then botli the positive and negative 
exert their utmost to approach each other, selecting the easiest available chan- 
nel, such as trees, bell wires, church steeples, &c.** (p. 413). Clearly Mr. 
Grraves*8 views are exactly in accordance with Symmer*8 well-founded theory ; 
but his communication seems to have been but little noticed. 

Tait, — Professor Tait, F.R.S., in his lecture at Glasgow On Thundei'storms in 
1880, made the following allusion to the subject we are discussing: — **The 
motion of a flash of lightning cannot be detected ; hence when people say they 
saw a flash going upwards or downwards, they must be mistaken.. It is an 
optical illusion.** It is certain, however, tliat if the traces left by it are scienti- 
fically examined, the direction of the force of the explosion can l)e detected, and 
that IS the point which has been so much i^ored. 

Parndl. — In a work completed in April 1881, but not published till 1882, 
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follows : — *' tn the case of the lightning electric spark we have two electricities^ 

gositive and negative, lying respectively on either side of the great gap formed 
y the atmosphere. The combined force of the two potentials has accumulated 
to that stage where the capacity of the gap is no longer able to restrain their 
fierce embrace ; but there is no reason for supposing that positive has at this 
time more attraction for negative than negative has for positive. The con- 
clusion, then, seems irresistible that if there is any element of time in the case 
at all, the lightning spark leaves the two plates, the earth and the clouds, simul- 
taneously, and coalesces half wa^ between ; and this would result in an invariable 
upward direction of the stroke immediately above the surface of the ground *' 
(p. 166). When I wrote the above I was unaware of Symmer*s experiments, 

1 Dr. Atkinson appears to bays translated /rmfrt as ** lightntng.** 
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and I had not seen the writings of Franklin, Priestley, Bcccaria, George Adams, 
Thomson, Nasmyth, Ferguson, or Johns. 

Damage to Treea. — I shall conclude these extracts with two interesting notes 
on the subject of trees damaged by lightning strokes. Professor J. H. Tioe, of 
St. Louis, Mo, U.S.A., says that *' in his examination of trees that had been 
struck, in nine cases out of ten no trace could be found of the lightning entering 
the earth, but that the bottom of the tree showed that the force was from 
the earth upward" {Chambers' Co, Pamphlet^ 1882, p. 16). And Professor 
Colladon, of Geneva, states that *' when lightning strikes a tree it leaves very few 
marks of its passage on the upper part and middle of the trunk." * • • 
*' It is no uncommon thing to find the lower part of a tree literally cut by ike 
lightning, while the upper portion and the higher branches seem to have hardly 
snfEeredat all" (TimeSy August 22nd, 1883). 



I now proceed to submit the details of 278 instances, the records of which 
demonstrate with more or less precision the existence of an upward direction in 
the force of the stroke. These incidents are taken from the collection of 1,147 
cases already mentioned. Of the remaining 869 cases, in 868 of them no indi- 
cation of the direction of stroke has been recorded, and in 1 only is evidence 
given of a downward direction. This incident is inserted at the end of the 
upward cases. In these cases it will be noticed that in the majority of instances 
the proof of the upward force of the stroke is to be found in the action of pro- 
jecting, transporting, dispersing or scattering. Some of these proofs are by no 
means so strong as others.* But in every case of alleged scattering, however 
scanty may be the details or weak the evidence, I have felt that I was justified 
in bnnging it forward. For it seems to me quite impossible, from a mechanical 
point of view, for a downward stroke to exercise any scattering or dispersing 
pHOwer ; whereas, the essential sign of an upward explosion or force is the projec- 
tion to a greater or less distance of the substances burst or struck by it. The 
reader can, of course, form his own judgment on each case according to the testi- 
mony adduced. It may here be mentioned, that although the whole list has been 
compiled primarily with the view of illustrating the direction usually taken by 
lightning strokes, the details will also be found to furnish important testimony 
as to the nature of these strokes, and especially in regard to the characteristic 
of mechanical force upon which I have already dwelt. (The numbers given to 
the following incidents have reference to my complete list.) It should be noted 
that only such details as bear on the subject of toe paper are recorded in the 
following list.' 

(III.). Upward Strokes. 

(36). July 3rd, 1725. Mixbury, NoRTHAMProNsniRE. A shepherd and 
five sheep killed. Near feet of shepherd were two round holes about 3 ft. deep 
and 5 ins. in diameter, and growing narrower downwards. Near one of the 
sheep (the only one wounded) the ground for nearly 2 yards around was ** torn 
up." The shepherd^s clothes and shirt were torn into small pieces. ** From the 
" girdle downwards they were carried away entirely and scattered up and down 
" the field." The soles of his shoes were rent on and his hat torn to pieces. 
" The iron buckle of his belt was thrown 40 yards off." IPhil, Trans. XXXII., 
366. H. A. 7, 104. Rev. J. Wasse, Rector of Aynho, near Mixbury.] 

(42). About 1750. Funzie, Fetlar, Scotland. A rock of mica-schist, 
105 ft. long, 10 ft. broad, and in some places 4 ft. thick, was torn from its bed and 
broken into three large pieces and several lesser ones. One piece 26 ft. long, 
10 ft. broad and 4 ft. thick, was simply turned over. Another piece 28 ft. long, 
17 ft. broad and 5 ft. thick, was hurled across a high point to a distance of 50 
yards. Another piece 40 ft. long was thrown still further. [Arayo 86.] 

(43.) August 6th, 1809. Swinton, Eccles, near Mancuestkr. The 
house of Mr. Elias Chad wick. Attached to it was a coal shed built of brick and 

1 Thcro aro in my opinion twontytwo of thcso weaker cases. 

3 Thirty cofies only arc printed of the 8G8 furnished by Col. Famell. The others aro, however, plo* 
served at the Office of tho Society, and may be seen by any ono wishing to examino them.— Editob. 
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hydraulic lime mortar, supporting over it a water cistern formed of large stone 
flags. The whole, shed was about 18 ft. long, 8 ft. broad and 11 ft. high above 
the ground. The foundations and bottom of the shed were about 1 ft. below the 
ground. The walls were 3 ft. thick, and were strengthened by bond timbers. In 
the shed at the time was about one ton of coal. A " tremendous explosion *' 
occurred during the thunderstorm, and the outside wall of the shed was removed 
from its upright position to one slightly inclined (but with copings intact), with 
one end 9 ft. distant and the other 4 ft. distant from their respective original 
positions. The bond timbers were forced to a greater distance than the brick- 
work and seemed scorched. The wall seemed lifted from its foundations, and the 
portion removed contained 7,000 bricks. Including some walling thrown down 
the weight of material displaced was about twenty-six tons {^Mem, of Lit. and 
Phil, Soc, Manchester^ 2nd Series, II. 259. Mr. Matthew Nicholson writing to 
Mr. T. Henry, F.R.SJ. Note. — Mr. Henry deemed that this was a " returning 
stroke,'* like that at Coldstream (15), i.e. a stroke from the earth to the cloud. 

(44). July 1 1th, 1852. Cherbourq. The ship P.atriote. Mizon mast split 
for a length of 80 ft., and a piece G ft. 6 ins. long, nearly 8 ins. square at one end, 
and pointed at the other, was thrown against some oak timber planking 2G2 ft. 6 ins. 
distant, which it struck at its thick end and penetrated to the extent of half its 
length. \_Arago 88.] 

(116). August oth, 1879. Trolley Bottom^ Flamstead, near Luton. 
The ** Wheatsheaf *' public house. The wooden chimney«piece in a room on the 
ground floor was slightly moved, " and a bottle of ink which stood there was 
thrown with some violence to the ceiling.** [L. R. C, Mr. J. £. Groome (the 
landlord).] 

(188). August 218T, 1851. Jacksonville. U.S.A. A son of Mr. R. Yates 
was killed about 80 yards from his home. A nole 3 ins. in diameter was pierced 
through the front of the crown of his straw hat. ^' Most of the straw was carried 
entirely away, and around the edges of the hole all the straws were pointing up- 
wards." [Am.Joum. Science^ XIII. 134, 1852. Prof. W. Coffin, of Illinois 
College, Jacksonville]. Note. — Professor Coffin adds tliat the appearance of 
the hat denotes that the boy was killed by a ^^ return stroke.** 

(196). July 1st, 1826. Great Malvern, near Worcester. A shelter 
hut of rough masonry on a hi^h ridge above the village- A large crack was 
made on west side of hut extending from near the ground to the frame of a small 
window, above which the iron roof was a little indented. The fragments of 
stone from the wall were all on the west side of the house. The thundercloud 
approached from the west. (The narrator inferred from the two last circum- 
stances and also from the appearance of the rent, that the stroke was upward. 
The Encyelopadia Britannica (8th Edition, p. 583) calls this incident ^' one of the 
most interesting cases of the ascending bolt ** on record. [^Edin. Joum, ScieticCy 
NJ3., X. 83. Mr. John Williams.] 

(251). May 6th, 1830. Roundhay Park, near Leeds. An ash tree 
struck. Mr. Howard, F.R.S., says:— "The appearances which I examined indi- 
cated rather a returning stroke than one from the clouds.** The tree was split 
through the whole length of the stem (about 8 ft.) in several rifts. The bark 
was thrown off all round from within 1 fl. of the bottom to near the insertion of 
the boughs, and there was a score in the remaining bark connecting the bar^ 
part with the ground. [Howard^ XXX. 353. Mr. L. Howard, F.R.S.] 

(253). June 11th, 1849. Edmonstone, near Edinburgh. Grounds of 
Mr. Wanchope, on the Dalkeith Road. The trunk of an oak tree 14 ft. in girth 
was rent from top to bottom. "A large maas from the northern side of the tree 
was driven out and carried through the air 127 ft. in the direction of the mag- 
netic meridian, West-north-west. Its weight was 2 J cwt.** The main stem was 
entirely denuded of bark, which was scattered widely around. The roots were 
found considerably split and blackened. [Brit. Assoc. Report^ 1850, p. 13. 
Professor Phillips, F.R.S.]. 

(279). January 25th, 1757. Lostwithiel Church, Cornwall. Above 
20 ft. of the upper pari of spire were thrown down and dispersed in all directions, 
and some pieces were found at the distance of 200 vards. The vane was thrown 
down and bruised. Its socket was rent open ** as if it had beyn burst by gun- 
powder, and in such a manner as could not well be occasioned by the fall." 
[Phil Trans. L. 198. Mr. John Bmeaton, F.R.S.]. 
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(288). February 18th, 1770. Sunday. St. Keverne's Parish CnuRCir, 
Cornwall. During morning service. The vicarage scat near the reading desk 
was torn into many pieces, and a large piece of oak near it was thrown to a dis- 
tance of 20 ft. Tne vicar's sister, sitting on the vicarage seat, was knocked 
down senseless. She had pattens on, ana the wooden part of one of them was 
broken into three pieces. Portions of it and of her shoe were bnmt. The lower 
parts of her body, with her stockings, apron and petticoats were burnt. The 
spire was rent. *^ The stones were thrown from the spire on the tops of many 
houses in the Church Town.'' One stone that had fallen through the roof of a 
house was found to weigh 14 lbs. The stones were scattered in all directions. 
Some of them, " not very large, were found but a little short of a quarter of a 
mile." IPhil. Trans. LXI. 71. Rev. Anthony Williams, Rector of St. Keveme's.] 

(304). June 8th, 1878. Ashford, Kent. A farm labourer standing under 
a willow tree was struck. The tree was found to be partly denuded of bark, and 
the man's boots were at its foot ; but he himself was lying on his back, 6 ft. off, 
quite naked except for a part of the left arm of his flannel rest. He was con- 
scious, but much burnt all over his body and his leg was badly broken. '* The 
field around was strewn with fragments of the clothing." The right boot was 
much torn, and the sole was rent and burnt The left boot was torn and twisted 
into fantastic shapes. The man stated that he was enveloped in a blinding light, 
*^ and was hurled mto the air, coming down on his back all of a crash and never 
losing consciousness." • Along each thigh and leg was a broad indurated band of 
bommg. [Joum. Soe. Arts.^ Dec. 1879, p. 65. Dr. G. Wilks, of Ashford.] 

(348). JULY 26th, 1849. West Street, Whitechapel, London. In 
front of a house on the south side of street, was a wooden spout forming the 
lower portion of a rain waterpipe. The stroke rent off a piece of the spout 7 ft. 
long, and " hurled it with great violence into tlie backyara of one of the opposite 
houses which abutted on the north side of the street." [Phil, Mag, 36, p. 161. 
Mr. Radcliff Birt, writing from Bethnal Green.] 

(361). May Ist, 1862. Moredun, near Edinburgh. A large ash tree on 
the grass lawn at Mr. D. Anderson's house. A portion of the tree on its west 
side 2ft. broad and 6 ins. deep, extending from 3 ft. above the ground to the top, 
was entirely torn away. The fragments were thrown to various distances, some 
as far as 2i2 feet. One piece 6 S. long and about 6 ins. in diameter was thrown 
to a distance of 180 ft. The pieces were about 120 in number, and most of them 
varied from 6 to 8 ins. in length. They were dispersed all round the tree, and 
several had their ends stuck deep in the around. " The pieces, as they now lie 
scattered about all denuded of their bark, have more the appearance of being blown 
into their present grotesque positions with gunpowder than by a stroke of 
electricity." [Edin, New Phil. Joum, Vol. 16, p. 297. Mr. McNab.] 

(362). August 14tu, 1858. A Hill in Scotland at the North Side of 
the Spey. At the top was a bare conical point of red granite, 30 ft. in circum- 
ference, and about 6 ft. above adjacent soil. A trench was ploughed in the hill- 
8ide between a peat moss at the bottom and the rock in question. Every stone 
witliin this trench was smashed. A hole was made about 4 ft. deep and 16 ft. 
in circumference close by the rock. The latter was shattered into pieces, and 
" several of them weighing 2 or 3 cwt. were thrown to a distance of from 20 to 30 
yards." [Edin, New Phil. Joum. 9, p. 126. Dr. James Stack.] 

(396). July 24Tn, 1880. Moylouoh, Co. Galway. A field near Moylough 
Clmrcli. A long branching furrow was upturned in the ground as if by a plough, 
a deep hole being bored at each end oi six terminal branches, and "the earth 
round the holes being raised as if pushed up from below. Tufts of grass were 
scattered 30 and 40 yards from the place." [iVo/ttrc, August 12th, 1880.] 

(586). Prior to 1876. A Railway in England. During a thunderstorm 
a driver was just starting an engine when " a flash of liglitning struck the trailing 
axle, passed up through the foot plate and struck the regulator handle, splitting 
it right up from bottom to top." [Eng, Mech., September 24th, 1876. Mr. J. 
H. Chalmers.] 

(832). July IItii, 1806. Moreton Churchyard, Devonshire. " The earth 
was torn from several graves, and human skulls thrown to a considerable distance." 
[Ann. Eeff. ^25.} 

(838). AUGU3T 8th, 1806. Bushey Heath, near Rickmansworth. A 
woman when running into her cottage for shelter was killed. Her limbs were 
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torn off, and " one of her legs w^s found 20 yards from her body." [Ann, Reg. 
433.1 

St72). June 3rd, 1835. LoNGsiaHT, near Manchester. Near the 
akespeare ** Inn. A man named Richard Shuttlewortli was struck dead. At 
the moment when he was killed, several persons " witnessed explosions of electric 
fluid at different points on the road, just as if so many pistols had been fired out of 
the ground. One of these explosions appeared to have taken place under Shuttle- 
worSi's right foot." The shoe heel was torn asunder and the upper leather torn 
out The right stocking was much burnt and a long gaiter was torn open. His 
person from the right foot up to the head had marks of scorching. His hat was 
Dnrst outwards on each side of the head. One side of his umbrella " was per- 
forated by a number of small holes as if a charge of small shot had been nred 
through it from the inside, the fibres of the cotton showing very clearly in wliich 
direction the perforations had been made." [Ann. Reg. 89.] 

(912). January 11th, 1761. Church atBreag, Cornwall. Tower rent 
almost from top to bottom. South-east pinnacle split into a thousand pieces 
and scattered all over the spacious churchyard. "The lightning must have 
passed directly up the tower, through the midst of the wall, the outside of which " 

• • • "is quite bulged out between the first and second ring." 

• * * " The stones of the pinnacles and battlements were scattered in 
all directions ; one of at least 150 lbs. weight fell on the top of a house about 60 
yards to the south, another was cast f idl 400 yards to the north, one very large 
one to the south-east of the church." [Phil. Trans. LII., 607. H.A., 11, 621, 
Rev. W. Borlasc, M.A., F.R.S.] 

(915). July 19th, 1785. Coldstream, N.B. Just across the Tweed. James 
Lauder sitting on fore part of a cart driving two horses. The cart was loaded 
with coal. Lauder and the two horses were killed. The cart was overturned. 
Many pieces of coal were thrown out to a considerable distance all round the cart. 
The hair of the horses " was much singed over the greater part of their bodies, 
but this was most perceptible on the belly and legs." Mr. Brydone picked up 
fragments of Lauder*s hat which had been torn into innumerable small pieces." 

• • • "Part of liis hair was found strongly united to some of the 
fragments which had composed the crown of the hat." His clothes were torn to 
pieces. About 4J ft. behind each wheel was a circular hole about 20 ins. diameter, 
whose centre was exactly in the track of the wheel. ".The earth was torn up as 
if by violent blows of a pickaxe," and the small stones and dust were scattered 
on each side of the road. A witness observed " the dust to rise at the place." 
Mr. Br}-done refers to the place as "this electrical mine," and he says : — " From 
the whole it would appear that the earth had acquired a great superabundance of 
electrical matter which was every where endeavouring to flv off into the atmo- 
sphere." [Phil. Trans. LXXVII. Mr. Patrick Brydone, F.k.S.] 

(925^. Summer 1787. Tacon, near Beaujolais, France. Two persons 
sheltering under a tree killed. Portions of their hair were found in the top of 
the tree, and parts of their sabots among the branches. [Arago, 176.] 

(926). August 29th, 1808. Paris. A workman in a pavilion with a thatched 
roof, near L^Hdpital de la SalpetriSre, killed. Portions of his hat were found 
inserted in the ceiling. [AragOy 175.] 

(942\ June 18th, 1829. Toothill, Essex. (Between Epping and Ongar.) 
A windmill. At the ground near the iron braces under the stairs ** it (the stroke) 
tore up the. stones ana gravel." There were some heavy weights on the lower 
floor near the western side of the mill. " Here it tore up a large space of the 
floor, the weights were ejected into the yard to a considerable distance, and the 
boards were forced off as before with great violence and thrown in every direc- 
tion." " The roof it (the stroke) completely drove off and nearly all the boards 
ronnd the mill as far as the floor." ♦ ♦ • <* g^jj^ ^^^ ^^^ violence 
of the explosion that a great many pieces of the boards and large fragments of 
the mill were thrown into the adjoining fields to an amazing distance, and some 
of them must have ascended to a great height in the air, as they were observed 
aticking upright in the hard ground as if driven by a pile driver." [Howard^ 
321 . Mr. Thomas Squire, of Epping, a friend of Mr. Howard.] 

(1012). May 31st, 1875. Concordia, Argentine Republic. The Brazilian 
Vice-Consnrs house. With a flagstaff 18 fit. high over the front door. Paving 
tiles torn up at the foot of the lower bolt of door. Flagstaff was shattered longi* 
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tudinally into several pieces. One piece 10 A. long and 2 ins. broad was thrown 
on the roof of a house 50 yards distant. [2>/. Journal^ Sept 15th, 1875 • Mr. 
J. H. Blomfield, of Concordia.] 

(1017). February 25th, 1875. Paionton, Torbay. A house on a prom- 
inent headland close to the sea, with a flagstaff in front, 50 ft. high and stayed by 
four iron wire ropes ending at the ground in mooring chains. At the point 
where each mooring chain was fixed, a nole about 12 ins. deep was formed in the 
ground. Five scores were ploughed in the ground all roughly radial to the flag- 
staff. Flagstaff above wire stays was split into pieces. '* Fragments of tho 
shivered wood were found 150 fit. to windward, measured distance.*' [Quarterly 
Joum. of Met, Soe,, Vol IL 1875, p. 429. Mr. D. Fidgeon, owner of nouse and 
witness.] 

(IO325. August Ibt, 1846. St. George's Cuurch, Leicester. The 
steeple was burst asunder and parts of it were thro^'n in every direction. 
'* Fragments of stone were found several hundred feet from the spire, and lying in 
all directions from its centre." From measurement and calculation it was esti- 
mated that no less than 100 tons of stone were blown down, and that the average 
distance to which this mass was projected was 30 ft The black varnish on the 
clock faces that were struck " presented the appearance of having been swept 
over by a terrific current of air." [Journ, &)€, Arie (1846-7), 86. Mr. E. 
Highton, C.E.] 

(IO8O;). March 13th, 1844. Coast of Ireland. A martello tower. An 
endless iron racer 4 ins. broad and 1^ ins. thick was laid on a banquette or step 
18 ins. higher than the roof of the tower, and intended for the wheels of the gun 
platform to move on. The roof was flat, of an oval shape, and surrounded by a 
thick stone parapet 4 ft. higher than the banquette, parallel to the racer and 
about 1 ft. distant in front of it. Close to the foot of the banquette was the 
mouth of a lead rain-water downpipe. Between the mouth of this pipe and the 
racer the stroke broke out from the banquette apiece of masonry weighing about 
4 lbs., " which it hurled over the parapet (4 u. high) to a distance of about 
50 yards in front" [Aide Memoir e to the Mil, Sciences^ I. 391. Colonel K. J, 
Nelson, R.E. Sketch given of roof of tower.] 

(1147). February 22nd, 1884. St. Mary's Church, Kidwelly. The 
spire was shattered. Some stones were '* hurled a distance of 300 yards.*' The 
roof on north-west side of nave was completely riddled by falling debris^ and 
some pews in the church were thereby <4iterally smashed to matchwood.*' At 
a house in Causeway Street, between wnich and the Church the Town Hall inter- 
vened, a stone 12 ins. long and weighing about 30 lbs. crashed through the roof 
and ceiling into a room where two men were sleeping, but they were not struck 
by it The roofs of several other houses were also damaged. [Weetem Mail^ 
February 23rd9 1884. SouJOi Wales Daily News, February 23rd, 1884.] 

(IV.). Alleged Downward Strokes. 

The following is the solitary incident which I have been able to obtain in 
evidence of the existence at the surface of the earth of a downward force in 
lightning strokes. 

(186). June 15th, 1873. Kansas City, Mo., U.S.A., Sunday afternoon. 
On the platform of a promenade at the " Ampliitheatre," in tlie fair grounds, a 
young lady and a young gentleman were sheltering during a thunderstorm under 
an owe tree. They were 16 ft. from the trunk, and within 3 or 4 ft. of the over- 
hanging boughs, when the stroke occurred. The description of the event com- 
mences with these words : " An electrical discharge sought them out on its way 
from the clouds to the earth." The record states that the plank on which the 
lady stood was found to be pierced like as by a musket ball, *Hne upper side of the 

f perforation being smoothly depressed, wmle undcmeatli it was jagged and en- 
arged." One of two white pine posts, 1 foot in diameter, supporting the beam 
under the planks, was split along its length, and the other one splintered, whilst 
the beam between the two was fissured. The lady was killed, the gentleman with 
her was crippled, and many of the epectators received a violent shock. The shoe 
of the lady was torn into shreds, the right foot had a well-marked groove on it ; 
the body, hair, and clothes were burnt, and there was a red mark on the chin ** as 
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if by a violent blow." No marks were found either on the trunk of the tree or on 
its branches." [American Journal of Science j VI. 157. Account by the Rev. 
Horace Hovey, M.A.] 

I beg to submit the following comments on this narrative : — 

rn. The account is not given on scientific authority. 

(2). The words with which it commences appear to imply a preconceived 
opinion on the part of the narrator in regard to the direction of lightning 
strokes ; and it seems to be inferred to some extent by this gentleman, who was a 
minister, that the stroke was, as it were, purposely directed from the clouds, or 
from heaven, on these young persons, who were spending in a rather secular 
manner (for the platform seems to have been intended for dancing) their Monday 
afternoon. 

(3). If the stroke were really from above, the absence of any traces in 
the overhanging boughs of the tree, and the restriction of the principal effects of 
the stroke to the pladorm and the timbers below it, are very remarkable facts. 

(4). Unless tne narrator were present himself at the time (which is in the 
highest de^ee unlikely), he must have received the account from some other 
person, and it has therefore the more chance of being incorrect. 

(6). When the lady was thrown down, surely sucli of the bystanders as were 
not affected by the shock must have crowded round to offer assistance, or to learn 
what had happened ; and it was probably only after they had walked over and 
trodden down the hole that is mentioned, thai its existence and condition were ob- 
served. To such a circumstance as this would the ^* smoothly depressed " state 
in which the upper surface of the hole is alleged to have been found probably be 
due. 

(fi). But if the plank was of soft white pine, as appears to have been the case, 
is it conceivable that any sort of blow coiila liavc struck it either from above or 
from below without to some extent splintering or cracking the edges on both 
sides ? 

(7). With the single exception of the " smoothly depressed " state of the 
upper side of this hole in the plank, all the circumstances of the stroke are 
in harmony with an upward direction of force. 

(8). On the whole I submit that the evidence afforded by tliis case in regard 
to the existence of a downward force is by no means trustworthy. 



(Y.)' SUMMABY. 

That physical force, manifested in meohanical work, is one of the principal 
characteristics of lightning strokes, is a proposition which I think few 
persons, after considering the facts related in this paper, would be inclined to 
controvert. So far as my own investigations and studies have reached, I 
should be strongly induced (as I have already said) to class mechanical work 
as the main effect of these strokes. Experience appears to indicate that the 
more powerful the stroke, the less does it evince heat work ; and indeed all 
laboratory experiment and mathematical reasoning would appear to confirm 
the truth of this theory. It is well known that when an intense electrical 
discharge is transmitted through loose gunpowder, the latter is not ignited, 
bat is merely scattered. The less we treat a hghtning stroke as an 
electrical current, subject to the laws of batteries and machines, and the more 
we look on it as an electrical mine or explosion, the sooner I think shall we 
arrive at the laws of the source and action of geo-electricity, and of geo- 
dynamics. In regard to the question of the general direction of the force of 
lightning strokes, it seems to me that we are in a satisfactory condition* 
That there should be difficulty after careful and close research in obtaining 
even one eingle authentic case in history wherein the action of a downward 
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foroo can be provod, is in my opinion a vindication of tho tlieoxy that holds 
these actions to be invariably upward. And that there should be forth- 
coming at least as many instances as 256 (nearly the whole of them being 
from the pens of those who conceived no other idea but that these strokes 
always descended) in which clear proof of an upward force is established, 
must I think be admitted to confirm the negative result just mentioned. I 
cannot imagine how the great number of neutral cases can be supposed to 
affect the question one way or the other, except that there is every reason to 
expect that, if the narrators had not been imbued with the popular precon- 
ceived notion on the subject, a considerable number of these records would 
probably have contained evidence on the side of the upward theory. Weil, 
then, in my opinion the whole case stands thus : laboratory experiment and 
electro-statical law declare that the direction of a lightning stroke in regard 
to the ground ought to be towards the opposed plate of the electrical con- 
denser, i.e. upwards. And a close research extending over several years into 
the manner in which Nature has acted in these matters, appears to me to de- 
monstrate that these strokes actually have been upwards. 



Ok the Rbduction of Temperature Means from Short Series of Observa- 
tions TO THE EQUIVALENTS OF LONOER PERIODS. By Dr. JuLIUS HaNM, 

Hon. Mem. B.Met.Soc. 

[Bead December 17th, 1884.] 

I HAVE recently had the honour to lay before the Academy of Science in 
Vienna the first part of an investigation into the climate of the Alpine 
districts of Austria, which has taken up a good deal of my time ; and in 
it I have endeavoured to reduce the monthly and annual means of all tho 
temperature observations from those districts for the interval from 1848 
up to 1880, and in some places up to 1884, to the mean for the thirty years' 
interval 1851-80. This process was found indispensably necessary, even 
though the great majority of the stations which were available yielded results 
which were not directly comparable inter se. In this country, however, the 
observers are almost all volunteers and unremunerated, and consequently we 
possess a large number of records of short duration and for various periods. 
It is universally admitted that the reduction of mean values derived from 
short periods to one and the same period of longer duration is absolutely 
necessary for our climates. Temperature tables which contain only unre- 
duced means from a number of records of short duration, and afford no 
materials for effecting their subsequent reduction to the xmiform standard 
period, are comparatively of little value. The great work of the Smithsonian 
Institution on the Temperature of North America is not free from this grave 
defect, and therefore the state of our knowledge of the distribution of tempera- 
ture in that continent is stiU far from satisfactory. 
The process of reduction under consideration, which has been carried out 
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on an exiensive scale by Wild in his great work on the Temperature of the 
Bussian Empire, as well as by the Meteorological Office and by Buchan in 
their discussions of the Temperature of the British Isles, has been as yet 
applied only to stations which do not differ seriously in elevation. On the 
other hand, Dove, who is generally recognised, at least in German works, as 
the first proposer of this mode of reduction, as well as Hellmann more 
recently,^ have remarked that the process is not nearly so trustworthy in a 
mountainous region, and that the limits of its appUcability are uncertain. 

Of late years the vertical distribution of temperature in the Winters of 
1879-80 and 1881-2 has forced us to recognise the remarkable fact that 
while low temperatures and even severe cold prevails in the lowlands a mild 
temperature may exist even at a moderate elevation, and has impressed upon 
our minds the serious weight to be attached to the remarks above mentioned. 
The entire process of reduction rests on the assumption that over considerable 
areas the simultaneous deviations of temperature from its mean value are 
nearly constant, as well in sign as in amplitude. In other words, although 
the monthly and yearly means of temperature in different years may vary 
within wide limits, the differences of temperature between adjacent stations 
remain nearly constant for the same intervals of time.' 

This condition is admittedly true for stations at a reasonably uniform eleva- 
tion ; but, on the other hand, as above stated, we know that frequently in the 
late autumn and early winter an anomalous distribution of temperature with 
height prevails, so that the temperature rises with the elevation and the 
differences between the upper and lower stations change their sign. The 
question then arises, — Is it admissible to apply the usual method of reduction 
to mountain stations ? 

It was necessary for me to find an answer to this question before I could 
carry out the reduction of the entire mass of data in my hands to the period 
1851-80, and I took this opportunity of testing the whole principle of this 
reduction in general with regard to its accuracy and the limits of its applica- 
bility ; and such an inquiry has, I beHeve, not been carried out before. 

To this end I selected a considerable number of schedules of observations 
possessing the character not only of superior accuracy but of long duration, 
and determined the differences of temperature between the stations in paii s 
and for each individual month and each year. My object was to obtain as 
many combinations as possible as regards differences in distance as well as 
in elevation between the stations. I give here a portion of one of these 
tables as a specimen. Not less than fifty of such pairs were calculated.' 

• 

» Zeitsehrift der OtterreiehUchen GiselUcJiaft/Ur Meteorologies Vol. X. 

* Lamont (as early as 1839) seems to have been one of the first to point out this 
fact, and to base thereon the redaction of short period means to longer periods. 

> At the same time I should remark that such tables of temperature differences were 
calculated for all Alpine stations as compared with central stations, in order to calculate 
the normal values for the period 1851-80 for the monthly and yearly means of the differ- 
enoes. This mode of calculation offers great advantages, for it enables one to detect the 
Imi^ enqn <4 obfKsrratioq or ci^calation, a^d affords a continual check on the poneott 
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KBSmiftJKflTBB- 


-ViEITNA. DiFFBBEMCSB 


OF Tkhpeiutobb CsNTIOaiDX. 




Distance 55 Kilom. AH = 20 metres. A long. = o°i i'. A lat. = 0^-46'. 


Year. 


Jan. 


Feb. 


Mar. 




April. 


May. 




June. July. 

1 


Aug. 


Sept. 


Oct 


Nov. 


Dec. 




Year. 


































1875 


— 0*2 


— o'6 


— -O'l 


— 08 


— 0-4 


— o*a — 0-8 


— I'l 


—09 


-07 


— 0-8 


—0*3 


— O'O 


1876 


— 0"I 


— O'l 


—07 


-0-8 


— 08 


— 0*2' — o*9 


— I'l 


— 1-8 


-04 


—0-4 


— 08 


-07 


1877 


— 0-4 


— 0*4 


—07 


— 1-2 


— o'6 


—07' — o'6 


— 1'2 


—1-5 


— I'l 


—10 


— 03 


— 08 


1878 


— 0'2 


— 05 


— 06 


— 08 


—0-5 


—0-4 —0-3 


— 0-8 


— 08 


—1*3 


—1-2 


—08 


—07 


1879 


—01 


—0-6 


— 0-6 


— o*9 


—07 


— 09 — 06 


—07 


—0-9 


-0-5 


-0-4 


— 08 


— 06 


1880 


— 04 


-03 


— 05 


07 


— 08 


— o*5 —07 


— 0*6 


-07 


—0-8 


—0-9 


— O'l 


— o'6 


1881 


-0-5 


-0-3 


—0-5 


— 0*9 


~07 


— 0*9 — 07 


-07 


-07 


—0-5 


—0-3 


—0-8 


_o6 


1882 


-04 


-09 


— I'O 


— 0'2 


—0*9 —I'O —0*8 


—0-4 


—0-9 


— 0-6 


— 08 


—0*6 


—07 


1883 


— O'l 


— 0-3 


— o*6 


— 0*9 — O'sl — 08 — 0'6 


— 1*2 


—0-4 


-0-5 


-•o*6 


—0-5 


— 0-6 



The deviation of each difference from the corresponding mean was then 
determined, and a mean was cast from these deviations irrespective of their 
signs. In this way I determined the Mean Deviations of the Differences of 
temperature, or theu: Mean YariahiUty, and thus obtained a measure of the 
accuracy of the mean values. 

I had hkewise calculated for more than 80 stations in the Alps, each 
yielding records for at least 25 years, the mean deviations or the mean varia- 
bihty of the monthly and yearly means of temperature, and so I was able at 
once to demonstrate the advantages which this mode of reduction offers in 
the way of increasing the comparability of the mean values. 

The subjoined short table gives a summary of the variability of the monthly 
and yearly means of the temperature in the Alpine regions, and also in- 
stances of the variability of the temperature differences under different con- 
ditions. 

Ck>MPABI801l BETWEEN THE MEAN DBVUTIONS (vABUBILriT) OF TBB MONTULT AND YBAni4T 

Means or tempbbatusb and or the Differences of the means. 

I. Mean Vabiabiuty or the Monthly and Teablt 
Means of Tempeeatube Centiobade. 



Months. 



December . . 
January- .. 
February ,. 
March .... 

April 

May 

June ..... 

July 

August . . . 
September. . 
October .... 
November . . 

Year .... 






2-66 

1-97 

2*10 

i'55 
1*24* 

1-87 

I'd* 

1*29 

1*24 

I'll* 

1*29 

1*64 



04 

•a 
a 



W^ « 



QQ 



0-68 



228 

1*68 
208 

1*82 

1-28 
176 

I*IO* 

1*37 

1*45 

I-37* 
170 

172 



o ® SB 

00 .a to 

> 



o*6o 



2-58 

2-28 
2*24 
1*65 
1-27* 

lei 

0-88* 
097 

I '00 

I'd 

158 

1*59 



1-3 
c2^ 



5 06 9 



066 



162 

1*33 
1*49 

1-47 

09^ 
150 

0-93* 

114 

1-03 

o*98* 

1*12 
1-23 



0-45 



170 

1-66 

1*55 
1*29 

I •04* 

1-47 

I '02 

0-98* 

103 

0-98* 

1*29 

1*25 



o*55 



ness of the calculation itself and on the trustworthiness of mean values. It also 
giveB facilities for disoorexing if any changes in the exposure, ^0, of the inBtromen^s 
h^Te taken plaoe, 



Hum — OM TBI BXSUOnOM or TZHFBBATCBB HSANB. 

FnoBiBLX EsBon or cbb SQ Tuss' Meim. 



Winter .... 
AutDnm .. 


035 


o°3i 
o»5 


0-I5 


oaj 

OIO 

016 
017 


o-is 

016 
o-i8 


Yew .. 


o-.o 


0-09 


o-.o 


007 


008 



1 Group. 

Diflerenoeol | '' 

Height M«treB. 43° 

1 240 


Group. 
U. 
i6a 
150 


Gioap. 

ni. 
40 


Oronp. 
IV. 

35 

70 


V. 


Oroup. 
VL 
40 

1540 


Gconp. 

Vil. 

50 
1700 


Janiurj ,,. 
Febraary,.. 
March 

iSL::::: 

Juna 

July 

September . 
October ... 


t 

7'* 

■■11 
H 


-§6 

■43 
■37 

I 

■37* 
•4a 
■41 

■5^ 


4a 

■i' 
■25 

■24* 
■3' 

■3» 

■j8 
■28 
■ 'z?- 
■36 


■2°7 
■26* 

■a8 
■31 
■30 

:;r 

■30 

a 

■32 

■a6 


1-83 
>i3 
1-34 

73 
■40 
■34* 
■39 
■4» 
'33 
•30' 

■76 


As 

1-72 
163 
104 
■sa- 

■66 

■67 

s 

I ■as 


1-91 
138 
1-38 
■8r 
■41 

'■% 

■31 


Voar. . . 


■31 


V4 


-.5 ■.3 


■27 


■39 


■JZ 



Oroup I. BUe-EtenumaiiBter, Manioh-Yiennft. Oroup II, Erems-Manioh, Krems. 
Vieunk, B&Is-Altit&tten, VianoA-Graz, Vionns-Budapeat. Groiw III. KremB-Iaohl, 
Krems-Iiiai, Ereii]i.S. Florian, Krams-B. GeorgsD, Lubach-BadoUairerth, Laibach- 
Kraiaburg, Laibach-5t«iD. GrovpIV. Vienna-Krems.Vieima-Modliiig.ViaDiia-Qutieii- 
Btein, VieDna-KaUoiburg, Vienna-Hadersdorf. Group V. Hagenfurth-SaohBeoborg, 
EUgenliiTth-S.Lambrecnt.KlageDlurth-Hausdorf.Klageiitarth-StaiDpioh], Sachsenburi!- 
Tarraoh, Sacliseabarg-FrSgratten. Qroup VI, Obir-Klagentortb, Obir-Laibaoh, Obir- 
Biittenberg. Onup VII. Sohafberg-Isahl, 8. Bernard-Geneva. 

It vill be seen at onco tcom those tables how mnch Iobb is the yariabilitj, and 
how much greater therefore the accuracy of tho means of temporatnre differ- 
ences, than of the mean temperatures themselTes, for the same number of years. 
This is eTOD more striking if we calculate tho number of years which are 
roqoiute to reduce the probable error of the mean values to +0°-I. The 
figures in the column Winter refer to an ordinary Winter mouth, t.g. Decem- 
ber, January or February, and not to tho mean of the Winter season ; 
for cdmilarly the other seasons. 



Ndmbbb or Tuns ■zguism n 


MEiNa or TanFanuDiiB. 


Seawm. 


KortbSide 
at the 
Alps. 


High Alps. 


Alpine 

Valleja. 


Sonth Tyml. 


Sonth Base 
olthe 
Alps. 


Winter .... 

Spring 

Bommei.... 
Aotimin.... 


IE 
130 


290 
190 
130 
t8o 


400 
170 
70 
150 


160 
130 
80 

90 


igo 
So 



)» SAJnf--OM TBS BIDUCItOH Of TBUrXBlTUBR lOUMS. 

Hthoeb or TatiuitBQDiaiTE ToaiTiurAccDBicYDr±°'luiTsMPEnitnKx Dnnancxs. 



Kilom. 


DUIennco 

ol BlevaUoD. 

Metres. 


Winter. 


Spring. 


Summer. 


AntaniD. 


Yew. 


440 
'73 
70 
3» 


150 
150 
"5 
70 


85 

35 
"7 

5 


58 
13 
7 

4 


8 

5 


47 
8 

6 


4 
a-3 



It is, of coarse, oat of the qaeetion in onr climate to think of attaining 
an occnrao; of ±^'1 in tbo monthly meana, ioasmnoh as it would reqniro 
for the monthly mean observations of many htmdred years in Winter, and 
even in Summer of nearly a centtuy. Wo see, however, from the second 
short table that if the distance between the etationa to be compared is 170 
kilom., and the differenoe of levels sligbt (IGO metres), then S5 years arc 
sufficient to secnro an accuracy of ±0°-l for a winter month, while 10 years 
are enoagb for a sanuner month. If we bavo a normal station, distant only 
70 kilom. from the station to be compared, then 17 years will soffice even in 
winter, and as few as 8 in summer, to attain the desired accaracj of ^O"-! 
in the monthly means. We are therefore in a position by the aid of the 
mean differences of temperatnre to determine from corresponding years very 
accurate relative mean values for a large area of observation, so that we can 
depend on oar temperatnre comparisons down to ±0°-l. (I am aatoroUy 
treating of the probable error dne to the variability of temperature meoos, 
withont reference to other sources of error.) 

We must now consider the rcsulte when the difference in elevation between 
the Btations is considerable. This we oao sec from the following short table : — 



Stationa. 


E 

69 

&6 

'7 

S8 


AH 


Whittt. 


Spring, 


Sumniet. | ADtamn. 


¥»t 


Hutienberg-Grria 

SchaCbeig-St. Bernoiil.. 

Si^afberg-Isclil 

Obic Laibach-Hottecbeig 

St. BernBrd-Genevii .... 


440 
690 
700 
13 10 
1510 
2070 


■47 

■^^ 

.11 

r56 


■45 
■gi 
■go 
61 
'54 


^47 1 -48 

■■'i ■■" 

■39 -67 


■16 

:3 

■3!l 
■351 



This shows ns that, even with slight distances between the stations, when 
the difference of level is great, the variability of the temperature differences 
even in snmmer is very considerable. 

If we calcnUte the number of years required to give an accuracy of ±0°-l 
in the mean differences when the differences of elevation ore great, wo obtain 
the following figures : — 



KCHBKB 01 YbABS 


RBgOIBlTK to aiTB *H AcCDBACY OF +0=1. 




BtAtiona. 


Winttr. ] Spring. 


Sammer. 


Antnmn. 


Tear. 




230 
73 
170 


19 
63 


n 


4' 
74 
45 
33___ 


9 

4 


tchflfberg-St. Bernard 


St. BeniMS-Gonera 
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Even in these extreme cases the method of differences affords great advantages. 
In the summer half- year especially, even in short period records, their accoracy 
18 very high. In winter, the probable errors are certainly more considerable, 
bat they are always small when compared with the uncertainty of mean values. 

It is very instructive to examine the comparison of the differences Schaf- 
berg-Isohl with those of Schafberg-St. Bernard. The last-mentioned station 
is distant 582 kilom. from the Schafberg, and the difference of level is 700 
metres ; and yet it is much better to deduce the normal monthly means in 
winter for the Schafberg by means of differences from St. Bernard than from 
Ischl, which is quite near at hand (distance 17 kilom.). For the same num* 
ber of years the probable error for a winter month in the case of the St. 
Bernard is about one-half that in the case of Ischl. In the summer, on the con- 
irary , it is much safer to calculate the normal means by the use of differences 
from Ischl. In organising a system of observations in any mountainous 
country, it is therefore of great importance to establish normal stations, that 
18 to say, stations of the Second Order, where the observations will be continuous 
at different levels at least every 500 metres, and alternately in valleys and 
cm peaks or mountain sides. The horizontal distance between the stations 
is not so important a fieustor ins the difference in level and the similarity of 
situation. 

The detailed tables in my paper give copious instances of the great 
influence exerted by the situation of the stations to be compared, over and 
above that due to their distances apart or their differences of level. I cannot 
enter into this subject fully, as it would require too much detail. I shall 
only give some instances of the deleterious influence, as regards the trust- 
worthiness of the mean temperature differences, due to the circumstance 
that one of the stations lies in a valley which is abnormally cold in winter 
owing to the stagnation of cold air therein, while thd other is at some height 
above it, and is not therefore exposed to this abnormal chilling action. 



CoeaUties. 


II 

86 

49 

35 
28 


Difference 

of 

Level. 

Metres. 


Variability of Temperature Differences. 


Winter. 


Spring. 


Sunmer.j 


Antnmn. 


Year. 


OraK-St. Lambrecht 

Kkgenfarth— St. Lambrecht 

Klagenforih-Baufldorf 

Klagenfarth— Steinpichl 


6go 
6oo 
520 
640 


72 

1*39 
I '30 
i'i6 


•45 

•51 
•42 

•51 


•42 

•44 
•29 

•29 


•48 

•67 
•42 

•49 


•24 

•32 
•21 

•20 



The variability of the temperature differences between St. Lambrecht, 
Hausdorf, and Klagenfurth respectively, at the distance of about 40 kilom. 
and 500 or 000 metres difference of level, is about as great in winter as 
between Geneva and St. Bernard, which are distant 88 kilom. apart, and 
2070 metres in vertical height. Although St. Lambrecht is nearly twice as 
ha from Ghraz as from Klagenfurth, and the difference of levels is also 
greater, it is far safer to reduce St. Lambrecht to Graz than to Klagenfurth. 
In the latter case nearly four times as long a series of observations would be 
requisite as in the former, in order to secure equal accuracy. The reason is 

MEW 8IBII8. — ^VOL. ZI. 
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that Qraz is not snbject to abnonnal chills in winter, as is the ease with 
Klagenforth. In summer, however, this influence of locality disappears 
almost entirely. On the other hand, maxima of variability of temperature 
differences are developed by many other peculiarities of situation, as e,g. 
when one station lies on a lake or in a forest, while the other is not so 
situated. 



LocalitieB. 


Distance 
Kilom. 


Difference 

of 

Level. 

Metrefl. 


Variability of Temperatore Differences* 


Winter. 


Spring. 


Sammer. 


Antnmn. 


Tear. 


Geneva— BAle 

Milan— Riva 

Vienna— (hittenstein 
Vienna— KAlksbnrg .. 


"5 
140 

51 

15 


130 
60 

260 
60 


70 

•69 
•41 
•33 


•39 

•45 

•43 
•40 


•65 

•47 
•46 

•4a 


•46 

•47 
•39 


•29 
•29 
•21 
•20 



Independently of such local conditions as have just been mentioned, we 
find that a clearly defined relation is traceable between the amount of 
variation of temperature differences and the distance or difference of level 
between the stations. It is therefore worth while to see if a formula can be 
found by which this relation can be reduced to a simple concise expression. 
To this end I took all the pairs of stations, except those in which the 
differences in local situation of the stations influence the variability to a 
serious extent, arranged them in groups according to horizontal distance 
and difference of elevation, and calculated for all these groups mean values 
for the variability of temperature differences (Vt) in winter, summer, and on 
the mean of the twelve months. I thus got eight or ten equations, from 
which I obtain by the method of least squares the constants of the formula 

rt = a + 6 E + c A H. 

Where E is the distance in kilometres. 

AH ,, difference of elevation in hundred metres. 
Vt „ mean variability of temperature differences. 
a, b, e are constants. 

I then obtained 

Wmter, Vt = 0°-82 + 0-00180 E + 0-0617 AH. 
Summer Vt = 0°-26 + 0-00086 E + 0-0188 AH. 
Mean Vt = 0°-28 + 000181 E + 0-0288 AH. 

The unit of E is the kilometre of A H, 100 metres. 
These formula reduced the sum of the differences between the observed 
and calculated values to zero, and furnish a simple answer to the questions : — 

1. How many years' observations are required to determine with an 
accuracy of ± 0^-1 the mean temperature differences between two stations at 
a given distance apart, and at a certain difference of level ? 

2. VThat are the limits for the useful application of the method of corre- 
sponding differences for the reduction to means for long periods ? These 
limits of distance and difference of level are evidently reached, when by the 
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application the variability of the tomperatnre differences is the same as the 
▼ariability of the mean values themselves. 

In order to give a convenient general answer to the first question, I have 
calculated the brief tables (tf which the following is an excerpt. 

KuMBSB ofTbabs bxquxsiib to bmsubb an Accubacy of +0^*10 XM Mban TaHpaaATUBB 

. Ddtfbbbmobs. 





I. 


DnTBBBNCB OF LbTEL = 


>. 






Distance 


Kilom. 
25 


Kilom. 
50 


Kilom. 
100 


Kilom. 
200 


Kilom. 
300 


Kilom. 
400 


Kilom. 
500 



TBABS OF OBSBBVATIONS VBCBSSABT FOB THB MONTHS OF 



xo 


12 


18 


33 


53 


77 


107 


5 


6 


8 


13 


19 


25 


33 


7 


9 


12 


21 


32 


46 


62 



Winter . 
Summer • 
Mean ... 



. . . . • 







n. DiSTANOB = 


:0. 








Difference of Level 


Metres. 
250 


Metres. 
500 


Metres. 
750 


Metres. 
1000 


Metres. 
1250 


Metres. 
1500 


Metres. 
2000 



YEABS OF OBSBBVATIONS NB0BS8ABT FOB TBB MONTHS OF 



Winter 
Sonuner 
Mean .. 

















16 


29 


44 


63 


85 


xxo 


172 


6 


7 


9 


II 


X3 


13 


19 


9 


13 


17 


22 


29 


35 


" 



Calculated by the formula of Fechner 

11955 
the probable error == ^^—^ x mean deviation 

It number of years, from which the mean deviation has been determined* 

If Hi is the number of years which are required to reduce the probable 
error of the means, be ±0^*1 G 

n, = g^ X 100 (1-1965)' V*, 
e.g. n == 15 20 25 80 oo 

ni = 78*9V'< 78-8 V"i 72-9 V*« 72-7 V"« 71-5 V* 

Even when the stations are distant 100 or 200 kilometres apart, if they 
have similar situations and are nearly at the same level, we find for a winter 
month 18 or 88 years, and for a summer month 8 or 18 years requisite, re- 
spedivelyy to ensure an accuracy of ±0^*1 in the mean values of the tempera- 
tore differences. 

Ji the stations lie close to each other, and the difference of level is about 
500 metres, we find that in winter 29, in summer 7 years are necessary to 
insure a similar degree of accuracy, Even when the difference of level is 
1,000 metres the number of years requisite is 68 and 11 ; and on the mean 22. 



'86 Mann — O^ the Bti0UCtlON of T&MPBttATUEB MXARS. 

In respect of influence on the mean variability of temperature differences 
we find that 100 metres difference in vertical height is equivalent to a hori- 
zontal distance of 84 kilometres in winter, 16 kilometres in summer, and 22 
kilometres on the mean of all the months. 

If the problem is to determine in detail the conditions of temperature of a 
country, we see from the preceding remarks how the system of observation 
should be arranged in order to attain ouf aim as speedily and cheaply as 
possible. A number of principal stations are required at proper distances 
apart and at proper differences of level, and then a number of temporaiy 
stations should be established and their temperature differences, as compared 
with the principal stations, determined with more or less accuracy by five 
years' observations. These latter stations can then be moved to other points 
till the distribution of temperature over the whole country has been deter- 
mined in detail. 

The second question, as to what are the limits of horizontal distance or of 
differences of level for the apph'cation of this mode of reduction to means for 
long periods, is answered for the whole region of the Alps as follows : — 

The mean variability of the monthly means is for the — 

Winter. Sommer. Mean. 
North and East Alps ... 2°-18 V'16 V'BS 
South Tyrol and North Italy r-56 l°-02 r-26 

This variability, by the preceding formulaD for temperature differences, will be 
reached for the dljferences of temperature at the following heights and follow- 
ing differences of level : — 

Distance in Kilometres. 
Winter. Summer. Mean. 

North and East Alps ... 1080 1050 990 

South Tyrol and North Italy 690 890 740 

Differences of Level in Metres. 
Winter. Summer. Mean. 

North and East Alps ... 8000 6500 4600 
South Tyrol and North Italy 2000 5600 8400 

We therefore see that the reduction of mean temperatures for short periods 
to a long standard period does bring with it a certain definite advantage in all 
cases which practically come under the consideration of the meteorologist. 

With the communication of these results I close the excerpt from my work, 
which I venture to lay before the Society, with the hope that it may act as an 
incentive to my colleagues to carry out similar investigations in their own 
countries, and possibly eventually lead to the speedy publication of really 
comparable and accordant temperature means for North America. The cal- 
culation of such means cannot be carried out by European meteorologists, for 
the simple reason that the results of the temperature observations in North 
America have never been fully published. 
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DISCUSSION. 

Mr. Stanley said that from personal observations it appeared to him that 
mountain temperatures increasea most rapidly in the autumn. In September 
1874, while sketching the Silberhorn (which was then covered with newfy fallen 
snow) from the Wengem Alps, the water he was using was frozen at noon, 
whereas the temperature of the Grindelwald Valley below was high, G5° ; in 
summer there was no such difference. He had made similar observations in 
other cases. 

Mr. Gasteb said that those who had experience in drawing isothermal charts 
for a lengthened period of years would know how difficult it is to correct the 
means for a short period so as to make them show the probable values which 
would be indicated by observations for a lar^r number of years. Mr. Buchan, 
in the construction of his Mean Isothermal Charts for the twenty-four years 
1857 to 1880, had used some observations made during periods varying as small 
as two years, while others extended through the whole twenty-four years, and 
in order to use the observations for the shorter periods a correction had been 
applied, which approximately overcame the irregularities in the periods of ob- 
servation; but these resulting isothermal charts were not so satisfactory as 
could be desired, the shorter period of observations being too numerous, and 
spoiling the results from the longer series. Mr. Gaster had redrawn one isother- 
mal chart (for the month of January), osine only the longer series of observa- 
tions, and in consequence had obtained a aistribution of temperature which he 
could not help thinkmg was more satisfactory. This is reproduced as fig. 2 (p. 38), 
from which it will be seen that the large cold area over Scotland and the North 
of Eneland shown in Mr. Buchan*s map (tig. 1, p. 38^ is divided into two distinct 
parts by a band of relative warmth. This he thougut was explained by the fact 
that the prevalent winds in the British Isles being Westerly, bring with them a 
certain proportion of warmth from the Ocean whence they are drawn, and 
meeting witn no obstruction, they pass readily along the valleys of the Clyde and 
Forth, and make those regions relatively warm. Now if this is the case in 
winter, the opposite conditions should prevail in summer, and a rough chart, 
prepared in a similar manner for July, showed a cold band in the place of the 
warm one mentioned above. He referred only to the distribution of the iso- 
therms over Scotland, because the information for England and Ireland was 
insufficient for the question to be properly tested there. He was working at this 
subject with the published results of the observations made at this ^ciety^s 
stations, and hoped before long to communicate a paper to the Society on the 
results of his investigations. 

If, therefore, such care is necessary in ^^ correcting " values derived from 
short periods of observations made at or near the sea level, how much more 
cautions must we be in applying similar corrections to observations made at 
levels with regard to which we know so little? 

Mr Symons considered Dr. Hann*8 paper would be a very valuable addition 
to the Quarterly Journal, coming as it did from so eminent a meteorologist 
He hoped that Mr. Gaster in constructing his charts would be careful about 
drawing isothermal lines across Wales, as there were only two or three stations 
all through that district, and the differences of elevation were very considerable. 

Mr. C. HabdiNO remarked that Mr. Buchan had no doubt worked up his tem- 
perature observations in a similar way to Dr. Hann, but there was no evidence 
that he had tested the results by ascertaining the " probable error." He rather 
doubted whether, as stated in the paper, five years would give a sufficiently long 
period to obtain a reliable mean, but Dr. Hann had probably good reason for 
oelieving that five years were sufficient, guided by the " probaole errors " which 
he had worked out with so vast an amomit of labour. 

The President (Mr. Scott) said it was well known how difficult it was to 
get volunteer observers to stay at one place for an^ considerable time, and the 
results of Dr. Hann's paper seemed to snow that this difficulty could be to some 
extent surmounted, as it was possible to obtain fairly correct averages, even 
from short series of observations, by the method given in the paper. This was 
particularly important for those who had the management of meteorological 
systems in the Colonies, where the stations were sparsely distributed and ob- 
servers har<) to find. 
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The Divbbsity of Scales fob BBOisTEBiNa the Fobce of Wind, By 
Chables Habdino, F.B.M6t.Soc. 

[Read December 17th, 1884.] 

At the present time, when so much precision is aimed at in the registration 
of Meteorological results, it is a matter for considerable surprise that 
more thought and attention have not been devoted to obtaining greater re- 
liability in respect to wind observations. The whole system of registering 
wind force, whether instrumentally or otherwise, is one of very great con* 
fiision. It is with the view of calling attention to our present position with 
regard to this important observation, and, if possible, to show the absolute 
need of aetion for improvement, that I have been led to bring this much 
vexed question prominently before the Society. I do not lay claim to pre* 
eenting any thing new, but from a somewhat intimate acquaintance with the 
various systems of registration followed by different countries, and an un- 
mistakeable assurance of the confusion resultmg from the want of uniformity 
of system, I am led to hope that a mere collation of scmie of the differences 
existing may prove both interesting and instructive, and may in some 
quarters at least tend to ultimate improvement* 

Aeoustomed as most inquirers are to deal only with the observations of 
their own countries, or at Uie most to link with these the observations from 
other countries in a very general way, the real need for uniformity is likely to 
be overlooked, or if noticed, the inconvenience is borne with as inevitable. 
If mere inconvenience were the sole objection to the multiplicity and varia- 
bility of wind scales, in the same way as Fahrenheit, Centigrade, and 
Beaumur seales for temperature are inconvenient, there would be little or no 
need for calling especial attention to the subject. It is, however, far different, 
for in many eases the scales most effectually baffle any attempt at comparison. 

The United States International Bulletin, in whieh the wind scale is to 
10, gives various remarks which '* relate to the individual peculiarities of the 
methods of recording the international simultaneous meteorological observa- 
tions, .under the auspices of the various meteorological bureaus." The 
following will show some of the " peculiarities ** with regard to the scale of 
wind foroe for some of the countries co-operating in this admirable interna- 
tional work :-^ 



Whid Scale. 


Series of Observations. 


0—4 


Italian* 




/ Danish. 




I French. 


0-6 


< Norwegian. 




1 Scottish. 




\ Swedish. 


0-7 


Turkish (part). 
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WindBoale. 


/ 


Seriefl of Obflenrationfl. 
German. 


0—10 


1 


Greek. 

Swiss. 
United States. 


0—12 


1 


British. 
Turkish (part). 



Other scales might be added to the above, such as for instance — ^9, which 
is used in the Paris BuUeHn International. 

Inconvenient as these different scales are, it wonld be of little importance 
if, when expressed in miles per honr, metres per second, lbs. per square foot, 
&c. the same relative proportion for the varying grades of the scale were 
kept np, but this unhappily is not even attempted by different observing 
centres in the same country, far less by the different countries, and the choice 
of the equivalents in miles per hour, lbs. per square foot, and so on, even 
for the Beaufort notation (0 — 12), for example, renders the fixing of a special 
unit of force in any meteorological discussion altogether hopeless, if anything 
like an approximation to certainty is desired. 

It has abeady been mentioned that the scale used in the United States 
International Bulletin is to 10 ; this emanates from the Signal Office of 
the War Department. The following gives a comparison of that wind scale, 
with the scale used by the Washington Hydrographio Office, the wind reports 
for which are by Beaufort notation, to 12. For sake of comparison, the 
equivalents in miles per hour have been converted to the scale to 10 : — 



WindFtace. 


U.B. Signal Office, 


U.a Hydrogiaphic Office 




miles per hoar. 


miles per hour. 


1 and2 


Oto 9 


Oto 9 


8 „ 4 


91 to 22-5 


9*1 to 18*2 


6 » 6 


22-6 to 40-5 


18-8 to 28*8 


7 „ 8 


40-6 to 67-6 


28*9 to 69-6 


9 „10 


67*6 and upwards. 


69*7 and upwards. 



It will be seen that the widest differences occur with forces 6 and 7. 

The following is the official rendering of Beaufort's Wind Force scale in 
England : — 



oOalm 
I light air 



% Light breeze 

3 Gentle breeze 

4 Moderate breeze 



FlGUBSS TO IimiOATB TH8 FOBOB OF TBB WufD. 



Just sufficient to give steerage 

way 
"Wiih which a well-conditioned 

ship -of -war (of Admiral Bean- 



fort's time (1800.1850).) with M to 4 knots 



all sail set, would go in smooth 
water, and ** clean foil," from j 



I to 2 knots 



5 to 6 knots 
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sFrcflhbreflM 
6 Strofig bf66i6 

SFreshgale 

9 Strong 9d0 

lo Whole gikle 



1 



F » inaa to laxacASM tbx Fobci of ths WnoH- C oi rf i m i ^ d. 

Fob Ships bioobb vrh 

DOUBLB ToKAILa,^ 



'Boyal8,te. 
Single-reefod 



To whieh she eoold just earry 
inehafle, "foUMidl^*' 



and topgallant sails 
Dooble reefed topsails, 

jib, Ac 
Triple reefed topsails, 

Ac 
Close-reefed topsails 
andeoorses 

^th vhieh she eoold searoely l>ear close-reefed main- Lower main-topsail 
top-sail and reefed foresail and reefed forraail 

Wt^ woold rednee her to storm-stay-sails 
Whieh no eanvaa eoold withstand 



Tbpgallact sails 
Topsails, )ih, Ae. 



Beefed opper topsails 

and eoorses 
Lower topsails and 

eoorses 



11 Storm 
IX Horrioaiia 

The irdodty of Wind in nUles per hoor for the respectiTe onits of scale are giyen in colnmn (3} ol 
table below. 

I Tham sodiflflstkBt sie aide to meet the lequiTCnisnts of double topeailflb intiodiieed sinoe Admiral Boauiii>it*8 time. 

The foUowing table shows some of the diyersities with regard to wind 
foree: — 





EqoiTalent velocity of Wind in English 


Beanfort*s 
Scale. 


miles per hoor. 


1 


/ 1 


1 




<i) 


(«)» 


(3) 


(4) 


(5)» 


(6)» 





_ 


^ 


3 


__ 


_ 


_^ 


X 


7 


— 


8 


2 


i'5 


I— a 


a 


14 


5 


13 


3 


2 


4 


3 


21 


xo 


x8 


5 


4-5 


9 


4 


28 


18 


23 


7 


8 


14 


5 


35 


25 


28 


X2 


X2*5 


17 


6 


4a 


33 


34 


15 


x8 


20 


I 


49 


40 


^ 


22 


24.5 


24 


|7 


55 


4» 


31 


32 


30 


9 


64 


63 


56 


37 


40'5 


40 


10 


7X 


72 


65 


43 


1^ 


67 


XX 


s 


g 


75 


57 


61 


80 


xa 


90 


68 


7« 


100 














and 














opwards. 



1 TbMS Tslnei uo not eopied, bat arc obtained br sabetiiation from the flflfuret giren. 
t Piobablj the flgimain oob. 6 and 6 arc lea miles, in whieh ease the nomben would requiro to be 
inoraaaed by about ono-aixth. 

The lormola given by Sir H. James for the conversion of velocities into pressore in 
Ibfluper sqoaxe foot is P = v^X *ooj* 

Where v = velocity in English miles per hoor. 

Hitherto meteorologists have osed the above formola irrespective of whether the 
xniks were English or sea miles. 

The aothoritiea for the reroeetive cdomns are :^ 

(x). Col. Sir H. James, B.E, Instmetiom for takiH0 MeUortHogieal Ohtervaiioni, 
TMbb,''p, 31. Poblished x86o. 

(2}. Admiral FitzBov. FeaOer Booir, p. 38. Poblished 1863. 

(3). Meteorological OiBce. ImintcUatu in the Ute of MeUorohgical Imtruments, p. «8. 
Published 1875. ^^ 

(4). Dr. C. Jelinek. Aostrian Instrootions for Keeping Meteorological Observations, 
p. 68. Poblished 1869. 

(5). Sir 0. Wyville Thomson. Vcyagg of iko OuOUmgir, p. x6i. Poblished 1877. 

(6). Ck>mmodore Wyman, Washington Hydrographic OiBce. Meteorological Log, 
p. 7* Poblished 1878. 

Professor Mohn of Norway also gives a scale in his ** Grondziige der Meteorologie/* 
b^t it is a eopy of that Issqea by the Iiondon Meteorological Office, 
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Ibe United Btatee Hydrographio Office givee the following rendering ; — 



53 
ii 

0-3 

II 


Nsutical 
Designalion. 


Sail that a full-rigged 
Bhip may carry, close 
hanled by the wind 
also her probable 
speea. 


Sail that a fuU-r!gged 
ship may carry, wind 
on quarter; alio he 
probable speed. 






Calm 


All sail 


AJleail. 







Light airs 


AU plain sail and sUy 
sails i smooth sea; 0-5 
to I knot per Imur 


All plain sail & studding 
to i-s knots per hour 


I toa 




Light breeies 


All plain sail and stay 
sails ; smooth sea 
about 1 kuots 


AJl plain sail & studding 
3-S knots 


+ 




Gentle brcezca 


All plain sail and stay- 
sailH: omooth seai 3 
to 4 knots 


All plain sail ± studding 
to ; knots 


9 




Moderate broczes 


All plain saQ snd Btay- 
saiiai 5 to 6 knots 


AU plain sail & studding 
saUa; smooth sea; 6 
to 7 knots 


■4 




Stiff breezes 


ConrsBS, lopsails, to'gal- 
tant sails and stay- 
sails; moderate sea; 
fi to 7 knots 


AJl plain sail A stadding 
sails; moderate sea; 
g to 9 knots 


«7 




Fieali breezes 


Courses, aingle-reefed 
top-sails, to-gaUant 
sails : moderate sea ; 
7 to 9 knots 


Courses, top-sails, lo'gal- 
lant asils, lower and 
topmast studding sails ; 

knots 






Very fresh breezes 


Courses ; douUcreeted 
top-eatis, foi'o topmast 
stay-sail 1 moderate 
Boa ; about 7 knots 


Coarsefl, single-reefed 
top-baiis. to'gallant 

II to 14 knots 


H 




Moderot* gale 


aingle-reefed courBes, 
treUe-reefed tore and 
main top-aalls, close 
reefed, miaen. foie top- 
mast stay-sail; rough 
sea ; 4 to ; knots 


Single-reefed couraes ; 
donbleroefed foro and 
main top- sails, elose- 
reofed mizen; rough 
sea; about lo kncta 


JO 




Strong gale 
Very strong gale 


close -loe fed fore and 
main top-saiis; storm 
atay-sail; roogh sea. 
:lo8e -reefed tore-sail, 
close-roefed main top- 
sail, toco storm slay 
soil; very rough sea. 


::iosc-reefed courses, 

main top-tails; alorm 
stay-sails; rough sea. 
Jloao-reefed fore-sail, 
dose-reefed main top- 
sail, fore storm stay- 
sail ; very rough aea. 


40 

fi7 




Violent gale 


torm-saUs, or elose- 
reefed main-top sail 
and fore Blonn stay- 
sail; very rough aea. 


olose-rcc-fed main top- 
sail, tore storm stay- 
sail 


So 




fHarrieane 

Typhoon 
( Oyelone 


(one; !j-ingto; drifting 
bodily to Icewaid 


c adding nnder bare 


■^d 
upward 



The aboTe scale has been copied into the Swedish Meteorological Log. 

The LogB of the Netherlands Meteorological Institute give n scale of 
0—11 for ose at sea. 

The Danish Metewological loatitate givea a soale of " half Beaufort's 
fignres " for use at eea. 
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The di&renoes appear eyen greater when a oomparison is made of the 
pressures in lbs. per square foot. For example : Beaufort's force 2, according 
to the values given in col. 1 of the preceding table (14 miles per hour) is 
equivalent to *98 lb. per square foot ; whilst the corresponding value in col. 
5 (2 miles per hour) is only *02 lb. per the square foot ; so that one authority 
gives the pressure of^ the wind 49 times as great as the other. A similar 
comparison for force 8 gives the result by col. 1 as 2*2 lbs on the square 
foot, whilst by col. 5 it is only *1 lb. : the one being 22 times as great as the 
other. 

It would be useless to attempt to explain the cause of the great differ* 
enoes which exist, and with the present condition of anemometry, it 
does not seem possible that a uniform scale of equivalents could be agreed 
upon. Possibly much of the difference arises from the confusion which 
exists with regard to the proper factor to be used for the conversion of the 
space through which the cups of the anemometers travel, into actual velocity 
of the wind. I do not, however, intend in the present paper to dweU upon 
this point ; but it is now generally agreed that the factor varies according to 
the size of the hemispherical cups, and besides this, the gearing and other 
details in the make of the instrument have an important bearing upon the 
relation between the speed, as shown by the anemometer, and that actually 
possessed by the wind. 

Although the Beaufort notation, to 12, is generally adopted by the 
different Meteorological bureaus for the registration of wind force at sea, 
there exists in the scale itself so much uncertainty owing to the standard of 
comparison, Beaufort's " Ship of War,'* being to sailors of the present generation 
80 very indefinite, that widely different opinions must exist with respect to any 
special unit of the scale. The rig of the vessel must also have an important 
bearing on the result, and to a steamship the whole argument of the scale is 
cut adrift ; but here the observers' experience doubtless finds a very good 
substitute. 

The proportion of vessels, however, even m the British Mercantile Marine, 
in which the Beaufort notation is used, is exceedingly small compared to the 
whole number afloat. The system adopted by sailors of all nationalities, is 
to record the wind in such general terms as " light," « moderate," <' brisk," 
«« fresh," " strong," «' gale," " storm," &c. 

There are many varying circumstances besides what might fairly be termed 
personal error, a quantity in itself of no small importance, which influence 
the logging of the wind force on board a ship ; among these may be men- 
tioned the ship's course in relation to the wind direction — the tendency 
being to overrate when beating, and to underrate when sailing free. 
Temper and expectation have their important bearing ; for instance, it is 
quite common to find the wind force noted as light in the Trades, when it 
must at least have been moderate, the reason being evidently that a Trade of 
stronger force was desired. 

Surely, with the many instruments which now exist for the exact observation 
of various meteorological elements, such as atmospheric pressure, temperature, 
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specific gravity of sea water, &c. it Is time that a determined effM should 
be made for the production of a simple instrument to measure the force of 
the wind, and one which might be universally adopted. With a small 
anemometer, for which the proper fistctors could be determined, much valu- 
able work could be done, and standard scientific results produced. 

On land there are so many elements of uncertainty introduced, such as 
the efiect of the proximity of buildings, trees, and even shrubs, the varying 
temperature of the ground due to the diurnal influence of the sun's rays or 
even to the peculiarity of the soil, that the gi-eatest care is necessary in 
making observations. Difficulties almost equal to these have to be grappled 
with on board ship, for there we have the draught from the sails, bxA a 
cushion caused by the wind striking against the hull of the vessel and being 
forced upwards; yet on the whole it seems that far more satisfactory results 
might be obtained at sea than on shore. Probably the best results could be 
obtained from a steamship, by a selection of a part of the vessel as free as 
possible from interfering causes. 

It seems now one of the most important steps in Meteorology to seenre a 
simple and inexpensive anemometer ; and for the determination of the factor, 
whatever form the instrument may take, I would urge the desirability of 
experiments being conducted on our railway locomotives and on steam vessels, 
in preference to a merry-go-round, since in the case of the latter, one can 
quite conceive it possible for a motion to be set up in the adjacent air pre- 
judicial to the results. If a standard form of instrument could be decided on, 
it ought to be a simple matter, with the cooperation of a few observers 
experienced in registering wind force, to determine the relative equivalents 
in miles per hour, or in lbs. per square foot, &c. for any numerical scale 
agreed upon. 

The Beaufort notation, being the most extended scale of those in use, ahonld 
perhaps for this reason alone have preference given to it, since the scale is 
sufficiently open to admit of all forces being registered by one of its units, 
without recourse to decimal parts of the scale, and at the same time its 
several units represent a sufficiently distinct force to allow of the right figure 
being used to represent any strength. Without mechanical assistance, 
however, Beaufort's scale used ashore is merely a scale of estimation divided 
into 12 grades, 1 being a light air and 12 a hurricane. 

The Uoi that the United States Signal Service has ahready adopted — 10 
as the scale for use in its international series of observations is certainly an 
argument, which should not be overlooked, in favour of the general adoption 
of the scale — 10, and the points mentioned above in support of the adoption 
of Beaufort's scale, — 12, can be here similarly applied, since the limits of 
the two scales differ but slightly. To illustrate the necessity for a better 
understanding on the above head, I shall refer to the Report of the Commiitee 
appointed to inquire into the Loss of B.M.S. Atalanta, At p. 182 we find 
the following:— Question 4894. ** What would be the pressure of wind per 
square foot necessary to capsize the Atalanta, coming in the form of gusts, 
in her various conditions ? Ans. : "If you suppose her with all plain sail 
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Bet in the upright condition, a gnst of 6^ lbs. to the square foot of canvas 
would be sufficient to blow her over. That is, supposing the ports to bo 
dosed, and the vessel to be in the loaded condition. With the ports open it 
would be 8*2 lbs. per square foot." 

Without attempting to say whether or not this reply was correct, I would 
suggest that meteorologists are not in a position to answer what appears so 
simple a question. By reference to the tables published by the Meteorological 
Office (as well as by several other authorities) we find that a pressure of 8 lbs. 
on the square foot is represented by a moderate gale (force 7 of Beaufort) ; 
whereas by reference to the table published by Sir C. WyviUe Thomson in 
the Voyage of the Challenger (as well as by several other authorities) we find 
that a pressure of 2*81b8. represents a moderate gale. With such diversity 
of opinion, I would ask how is it possible for a Commander to estimate the 
pressure on his sails? 



DISCUSSION. 

Capt TOYNBEE (who was unavoidably absent from the meeting) said in a letter, 
which was read by the Secretary : — ^This is a valuable paper, since it brings to 
the notice of the Society the various irregularities which exist in estimating 
the force, speed and pressure of wind. ^ It is time that meteorologists of all 
countries should agree on the subject, which is, I think, worthy of international 
consideration. 

The anemometer question has many difficulties. Suppose, for instance, that a 
perfect anemometer had been invented, can a perfect position be found for it ? 
Will it not be subjected to eddies of all kinds ? And will not a careful observer 
give a better estimate of the direction and force of the wind by watching the 
motion of lower clouds, the tops of seas, smoke, &c. than can be obtained from an 
anemometer? On board ship other difficulties arise, such as the course and speed 
of the ship, eddies from her hull, rigging and sails, which make it very improbable 
that anemometers will come into use at sea. Of course anemometers are needed 
for continuous records, and no pains should be spared to make them as peif ect as 
possible ; but it seems to me that the value of those records would be much in- 
creased if independent eye observations were made at certain hours of the day 
at each station by a careful observer. By this method a local error might be 
worked out for each anemometer both as to direction and force. 

It seems, then, pretty clear that for the best observation of the wind at stated 
hours meteorologists must look to other means than to anemometers, and I believe 
we have those means in Beaufort's scale. In working up the data of tlie North 
Atlantic which are now being discussed bjr the Meteorological Office, I have been 
struck by the remarkable agreement, in estimating the direction and force of wind 
amongst several steamers and sailing ships when near the same spot. 

It might be well to make Beaufort's scale the subject of international considera- 
tion, more especially with regard to the meaning of the words which explain each 
figure. On glancing down the twelve lines of explanation I only find two which 
seem to my mind unnecessary, viz. Force ^^ whicn is called "gentle breeze," a 
term which does not differ decidedly from Force 2, " light breeze." Again, 
Force 9, " strong gale," does not seem to differ decidedly from " whole gale " 
which is force 10. In all other cases the words express to the mind a decided 
difference in the force of the wind— a difference which it appears that landsmen 
aA well as seamen easily grasp^so that Beaufort's scale, whicli is in use on the 
shores and ships of so many countries, might be translated as perfectly as possible 
into other languages, and adopted as a standard for universal usage until the 
difficulties which surround anemometers are removed. 

I have been struck by the agreement in tlie observations by landsmen around 
our coasts which are telegraphed daily to the Meteorological Office, and have no 
doubt that most, if not all, the observers are guided by the explanatory words, and 
not by the amount of sail which neighbouring ships were carrying. A ship's sails 
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are an additional guide to seamen, both as to direction and force, which helps to 
make up for what they lose, by their observatory being itself in motion. 

To sum up these remarks m a few words, they are intended to express the 
opinion that in spite of failure in anemometers, we have in the eyes and brains 
of ordinary men the most correct and simplest means for getting the direction 
and force of the wind, and that, up to the present time, Beaufort's scale is the 
best means devised for expressing those facts. 

To render eye observations more complete, I would ask observers at land 
stations to record the direction from which really low clouds or hish smoke are 
moving, and their apparent speed. I am in the habit of using tne following 
scale for recording lower cloud speed : — = Stationary, 1 = Slow, 2 = Mode- 
rate, 3 = Fast. If thought requisite the 3 might be dotted or underlined to 
represent very fast 

Mr. Black said that he had invented an anemometer, and had had it placed on 
a man-of-war in order to test its working. He had tried it himself on several 
occasions, and found it worked well. The greatest pressure it had registered 
was during a South-west gale at Southport, the instrument indicating a pressure 
of from 6 to 8 lbs. He thought that it was very seldom that pressures of more 
than this amount were expenenced in ordinary weather at sea. It was very 
desirable that experiments should be made to ascertain the most perfect position 
for the exposure of an anemometer on board ship, as it was quite possible to obtain 
greatly varying pressures in different parts of a ship. Witn respect to the 
Beaufort scale, he knew that as a rule captains were very accurate in their 
estimation of wind force by this method, and they could tell the amount of wind 
very exactly b^ watching the sea or putting out a hand to the wind. He did not 
see why, if this were possible to sea captains, landsmen should not, by means of 
personal observation, estimate the force of wind ^uite as accurately. With 
regard to the registration of wind force by means of instruments, it seemed that 
the whole question was in a most unsatisfactory condition. Mr. Black then read 
some particulars respecting the experiments on wind pressure which had been 
carried on at the Forth Bridge Works. He also asked If the six scales of wind 
forces alluded to by Mr. Harding could not be lumped together, and means drawn 
out of the whole set to make one authorised scale for general use. 

Mr. MuNBO said that in comparing the results of the Forth bridge experi- 
ments on wind pressure, the weight of the different pressure boards uMd shouJd 
be taken into consideration, as he thought that the differences in their weight 
would help to explain the- differences between the pressures recorded by the 
different boards. 

Mr. Lauohton thought that the inequality of pressure in diffisrent streams of 
wind had more to do with the differences than the weight of tiie receiving- 
plates, which must be supposed to vary as to their area. From this point of view, 
small plates necessarily give a very incorrect idea of pressure. For instance, the 
anemometer at Greenwich, during the storm of Octooer 14th, 1881, registered a 
pressure of 63 lbs. on a square foot. Now if 6 lbs. pressure is, as was stated, 
suffloient to overturn such a ship as the Alalanta, what would 53 lbs. do ? The 
estimation of wind force depends on the jud^ent of the observer, according to 
some such scale as that pointed out by Captain Toynbee, but the transferrin it 
to a scale of miles or pounds is a thing which cannot yet be done in any 
satisfactory manner. The more he thought of this subject of exact imemometryy 
the more hopeless did it seem. 

Mr. CuBTis thought the differences exhibited in the table between the figures 
in the first group of three columns and those in the second group, were due to 
the fact thti they were based upon results derived from large and small anemo- 
meters respectively, between which it was perfectly well known that no safe 
comparison could be made, at any rate with our present knowledge, or want of 
knowledge, on the subject of anemometry. Witn regard to the use of anemo- 
meters at sea, he thought the difficulties in the way were really insuperable. 
The fact of their being carried upon a moving platform at varying rates and at 
different angles to the direction of the wind, was a preliminarv objection ; but in 
addition the influence upon the wind current of tne hull of the ship, and the 
draughts of the sails, would so complicate the matter that the result would be 
very unreliable. On land, the problem of proper anemometer exposure was 
dimcolt enough, although it had probably been to some extent exaggerated, more 
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particularly as regarded the upward deflection of the air ; but at sea the difficulties 
to be met were vastly greater. 

Mr. Whipple was astonished at the differences exhibited in Mr. Harding*s 
table of velocities, and thought that the subject ought to be settled by an Inter- 
national Conference. He had no idea that there were so many diversities of 
scales existing. He should very much like to know on what authority Sir Wyville 
Thomson, in his work, The Voyage of the Challenger, Vol. I. p. 161, had given a 
scale of velocities differing so widely from those in general use in this country. 
With respect to the differences existing between the records of similar patterns of 
anemometers, Mr. C. £. Peek had constructed a fac simile of the Kew standard 
anemometer, and it was proposed to run the two anemometers side by side at 
the Kew Observatory for some considerable time. From this comparison he 
hoped that some interesting and valuable results would be obtained. He 
especially drew the attention of observers to the necessity of sharply looking 
after the lubrication of anemometers, as the clogging of the instruments was a 
frequent source of erroneous indications. 

The President (Mr. Scott) remarked that Dr. Robinson, when testing his 
anemometer on a railway train, found that it was necessary to hold the ane- 
mometer at a distance of ten feet from the train in order to have it free from the 
influence of the current caused by the passage of the train. The merry-go-round 
experiments at the Crystal Palace were perhaps the most satisfactory, as the 
instrument waspretty free from eddies ; they were, at any rate, better than those 
conducted at Hamburg and St. Petersburg, as the instruments at both these 
places were in a confined enclosure. With respect to Dr. Black's remarks, he 
said that the Beaufort scale was generally adopted by observers in this country, 
but there was a difficulty in using it, because of there being no definite standard. 
A captain had not only his personal sensations to guide him in his ei^timation of 
wind force, but he could judge fairly well the strength of the wind by watching 
its effect on the sea. The anemometer used by Sir C. Wyville Thomson during 
the voyage of H.M.S. Challenger was one of the small instruments supplied by 
the Meteorological Office, and these always registered too small a velocity. 

Mr. C. Harding, in reply, said that the Beaufort scale was practically based 
upon the amount of pressure that sails would bear, but he could not ascertain 
how this amount was determined. He, like Mr. Whipple, was astonished when 
he discovered the differences existing among the wind scales in use. With re- 
spect to Mr. Black's remark that a pressure of 8 lbs. on the square foot is rarely 
exceeded at sea, this was true according to Sir C. W. Thomson's scale, and idso 
that of the U. S. Hydrographic Office, but was certainly not correct if Mr. 
Scott's values were used. He remarked that in his opinion the most reliable 
values were those given by Mr. Scott, and published in the Instruetions in the 
Use of Meteoroloffieal Instruments, Mr. Dines, who was unable to be present at 
the meeting, had written to him to the effect that in the last three years the 
greatest weight ho had seen blown over at Walton-on-Thamcs was 12| lbs. to 
the superficial foot ; this was in January 1884. The method of testing the force 
on this occasion proved that the wind did not attain 16 lbs. to the square foot. 
Mr. Dines also expressed strong doubts as to the great pressure which the wind 
in some instances is said to have exerted. 



Report on ths Phenolooioal Observations for 1884. By The Rev. 
Thomas Abthve Preston, M.A., F.B.Met.Soc. 

tBead December 17th, 1884.] 

Tm Returns sent in hate been as a role very satis&ctory. Of coarse there 
are some donbtfol dateS) but they are comparatively few. It is onfortonato 
that so few of the present staff of observers Were amongst those who began 
observing ten years ago ; the original band has greatly diminished, and bat 
three now remain. The changes in the staff have been considerable, bat, 
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forionately , mainlj amongst those who recently joined. The obsenrer at Great 
Cotes has now ceased ; his retorns were very important, as he had sent in 
retoms for nine years, bat other bosiness has prevented his sending any this 
year. 
The foUowing is the list of observers : — 



Addington 


Buckinghamshire 


J. Mathison. 


Babbacombe 


Devon 


E. £. Glyde. 


Belton 


Lincolnshire 


Miss F. Woolward. 


Bocking 


Essex 


A. S. Tabor. 


Braintree 


Essex 


H. J. Cunnington. 


Bristol 


Gloucestershire 


Miss Hester Coles, and 
MissE. Francklyn. 


Boildwas 


Shropshire 


Bev. H. L. Graham. 


Cardington 


Bedfordshire 


J. McLaren. 


Carlisle 


Cumberland 


T. Hands. 


Croxley 


Herts. 


S. G. Lloyd. 


Croydon 


Surrey 


W. H. Miller. 


Coshendon 


Co. Antrim 


Rev. S. A. Brenan. 


Downside 


Somerset 


H. Mostyn. 


Geldeston 


Norfolk 


Miss S. S. Dowson. 


Guernsey 


Channel Islands 


Miss M. Dawber. 


Hampson 


Lancashire 


Miss M. Johnson. 


Harpenden 


Herts. 


J. J. Willis. 


Hassocks 


Sussex 


C. Needham. 


Hatton 


Lincolnshire 


Mrs. Jarvis. 


Hertford 


Herts. 


B. T. Andrews. 


Hodsock 


Nottinghamshire 


Miss A. Mellish. 


Kiliamey 


Co. Kerry 


Bev. G. B. Wynne, M.A. 


Macclesfield 


Cheshire 


John Dale. 


Maresfidd 


Sussex 


Mrs. Green. 


Marlborough 


Wilts 


Bev. T. A. Preston, M.A. 


Northampton 


Northamptonshir 


e H. N. Dixon. 


Oxford 


Oxfordshire 


F. A. Bellamy. 


Parbold 


Lancashire 


Mrs. Coombs. 


Boyston 


Herts. 


A. Kingston. 


St. MichaeFs-on-Wyre 


Lancashire 


Miss S. Hornby. 


Halisbury 


wats. 


W. Hussey. 


Sawbridgeworth 


Herts. 


Miss Simpson. 


Strathfield Turgiss 


Hants. 


Bev. C. H. Griffith. 


Streatham 


Surrey 


C. U. Tripp, M.A. 


Tacolneston 


Norfolk 


Miss E. Barrow. 


Tidenham 


Gloucestershire 


Miss K. Evans. 


Tiverton 


Devon 


Miss M. E. GiU. 


Trowbridge 


WUts. 


Mrs. Gregory. 


Ware 


Herts. 


Lieut. B. B. Croft. 


Watford 


Herts. 


J. Hopkinson. 
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WeUington 


College 


Berkshire 


8. A. Saonder. 


Wells 




Somerset 


The Misses Livett. 


WegtwardHo 


Devon 


H. A« Evans. 


Wiokham 




Essex 


H. N. Dixon. 


Wicklow 




Co. Wicklow 


The Misses Wynne. 


Wineanton 




Somerset 


rA. G. Shaw, and 
W. Galpin. 


Woolaston 




Gloucestershire 


Miss C. J. Porchas. 


Yeovil 




Somersetshire 


Rev. J. Sowerhy. 



The salient features of the past year in England have heen — (1) the mild 
winter; (2) the very cold April ; (8) the very hot August ; and (4) the long 
period of drought, which at the end of Septemher hegan to he seriously felt. 
The general effects on vegetation have been — (1) the very prolonged existence 
of many of the autumn species, causing much confusion in the spring months, 
as the old plants were not killed down by the time the new phmts came 
into flower, and among these plants the dates of flowering are veiy confusing ; 
(2) the great loss of wall fruits : pears also suffered much, and apples in some 
localities, although the apple crop has been most abundant in others; 
(8) bush fruits generally a failure; (4) strawberries very plentiful as 
long as they lasted, but the time was short; (5) hay good in quality, 
bat light in quantity, and very well harvested ; (6) a generally good com 
erop; (7) an unusually plentiful potato crop; and (8) great abundance of 
wild fruits, hips, haws, and especially blackberries. 

I have again to express my best thanks to Mr. W. F. Miller for the trouble 
he has taken in analysing the Sheets of Returns, and thus rendering an 
essential service. 

The Stations have as usual been grouped into districts — (1) those in the 
South-west of England ; (2) those South of the Thames ; (8) Central England 
— Oxford, Addington, Cardington and Northampton ; (4) the Hertfordshire 
group ; (5) those in the East of England — Wickham and Becking in Essex, 
Geldeston, Belton, and Tacolneston in Norfolk, and Hatton in Lincolnshire ; 
(6) the Northern group — Hodsock, Macclesfield, Hampson, St. Michaers-on- 
Wyre and Carlisle ; (7) Ireland ; and (8) Guernsey. 

The observer in Guernsey began this year ; the specimens sent were most 
Inxuiiant, and hence some errors may have occurred ; no doubt in future years 
these will be corrected, for it is evident that it will be a very interesting 
Station. 

An examination of the Table giving the average date in each group will 
show that group (2) (South of the Thames) was the earliest in the two first 
months; in the two next there was a considerable degree of variation, 
doubtless owing to the fact mentioned above, viz. that true "first flowering *' 
was very difficult to decide ; and that in the next two months group (2) again 
was the earliest. Group (1) is very variable, and rarely is the most forward; 
a more careful examination of the climate of the different stations may reveal 
some cause of this ; any how, Babbacombe again, as in former years, eujoys 
the reputation of being remarkably late. 

lOEW SSBIKS, — ^VOl,. XI. 
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To torn now to the General Report — 

The last throe months of 1888 were, as a role, very mild ; occasionally, 
however, a sharp frost occurred, hat in no case were frosts so severe as is 
usually experienced at that time of year. 

Octoher began cold, and this may have hastened the turn of the leaf; 
seldom have the autumn tints been so magnificent, and in consequence of 
the very light winds (often dropping to a calm for some hours) the leaves 
remained on the trees for a long time, and the country was extremely beautiful 
for weeks. 

At the end of the month, at Salisbury, ''foliage was still very plentiful, 
Beeches were in all their autumnal glory, and during the last ten days the 
Elms began to turn yellow and the Oaks were dull green." Wild fruits were 
scarce ; no Sloes, Holly Berries or Beech Mast, and Acorns far from plentiful. 
Primroses and Barren Strawberry were in flower in the South of England, 
and wild flowers were generally abundant. At Tiverton 148 wild flowers were 
seen, at Croydon 179, and at Marlborough 268 during the first week, but 
only seventy during the last. 

The last Swallow was seen at Hatton in Lincolnshire on October Sth, but 
at Salisbury the last of the Swallow tribe did not disappear until October 2l8t. 

The first three weeks of November were rather colder than usual, but the 
last week was warm. A sharp frost occurred on the 7th, and though the 
temperature near London fell to 24^ on the grass, yet at Lewisham Dahlias, 
Tropoeolums and other tender plants were unaflected by it ; the same thing 
happened in other parts of England ; but in some few places, especially near 
water, the French Beans were slightly touched. Dahlias were gathered at 
Hatton on the 8th, but were destroyed on the 12th ; at Wells a wild Bose 
(R, canina) was gathered on the 6th ; at Worthing a specimen of the early 
Purple Orchis (O. viaculata) was found in coloured bud ; and at Tiverton the 
Foxglove was still in flower on the 29th. 

At Croydon 108 wild flowers were found, as against 142 in 1882, though 
99 garden ones were exhibited, as against only 68 in 1882 ; at Tiverton there 
were 125, and at Marlborough only 70 ; whilst at Downside, near Bath, 
there were very few flowers, owing to the heavy rainfall, but Hips and Haws 
were extraordinarily common. 

At Salisbury a gale visited the neighbourhood on the 17th, which swept off 
a good deal of the foliage, and trees were bare by the end of the month. At 
Worthing foliage was very dense as late as the 28rd ; at Downside the Horse 
Chestnut, Lime, and Wych Elm were defoliated during the first week ; the Elm, 
Oak and Ash during the second week, ''the leaves being frozen and therefore 
kept on the trees,** and the Beech by the middle of the month ; and at North- 
ampton the Elm was bare by the 14th, but the Oak not till December 6th. 
At Marlborough the Mulberry was defoliated on the 18th. 

The weather during December was unusually mild, and wild flowers mi^t 
have been expected in more than ordinary numbers ; but with the exception 
of a few, to be noticed presently, there were very few spring flowers, probaUy 
owing to the want of sun, for the month was extremely foggy and danm, ba| 
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not wet. Hazel was decidedly earlier than usual, two catkins with immature 
anthers being foond at Salisbury on the 81st ; it was in flower at Croydon 
on the 28rd, and '< well out *' at Cardiff on the 20th. Mercury was 
plentiful at Croydon on the 16th ; and fertile flowers were found at 
Cardiff on the 20th. Veronica hederifoliay Cardamine hirmta^ and a 
species of Salix in flower and leaf, were found at Croydon; and Draba 
vema at Yeonl. But though spring flowers were so scarce, the survivals from 
the summer wer^ fairly abundant, and some species have not, as far as I am 
aware, been noticed in December before. (Papaver Argemone^ Vicia Sepium^ 
JPoterium Sanguisorba^ Ballota nigra, and Polygonum aviexdare were found at 
Croydon.) 

At Tiverton seventy-three species were found, twenty at Geldeston, and 
thirty-nine at Yeovil, as against sixty-eight in 1881 and 48 in 1882. 

Fieldfares were seen at Wincanton on the 6th ; Redwings in large flocks at 
Downside early in the month, and Woodcocks at Hatton on the 18th. 

January was an extremely mild month, but with very little sunshine (at Wells 
it was ''remarkably damp and dull, and at Downside there were heavy rains 
during a good part of the month ; '< but the weather on the whole was favour- 
able for flowers.'*) This want of sunshine is the reason given by many 
observers (and very probably the correct one) why spring flowers have not 
been so forward as might have been expected. As a proof of this, not a 
single pUmt has been recorded as in flower at all of the Stations from which 
returns have been sent ; even the Snowdrop was not found at Maresfield until 
February 8rd, and at Wells not till February 8th. The Hazel and Dogs' 
Mercury were in flower, but at some places the Pilewort was very late. At 
KQlamey the Milkwort was in flower, and the Horse Chestnut with leaves 
quite two inches long. At Babbacombe vegetation was reported to be forward, 
and at Strathfield Turgiss, *' about two-thirds of the plants which usually are 
recorded as flowering in Febrnary, March and even April, are now (February 
11th) in frdl flower, and have been so all the winter, e.g. Primroses were 
abundant by November 19th, 1888, and Hazel, Pilewort, &c. all in full flower 
before Christmas." This, however, is quite exceptional. At Salisbury, on 
the other hand, ^'Fetasites was above ground, but not in flower; Books 
pairing, but no nests ; no Bees about ; no Larks singing, and no Frogs' 
Spawn." PUmts at Marlborough were about eighteen days early. 

The survivals from the autumn were still numerous, and in some places 
were very remarkable. Bush Vetch, Greater Stitchwort, Bramble, Ivy, Holly, 
Broom, Teasel, Water Cress, Water Betony (Scropkularia) and Germander 
Speedwell were found, as well as the less uncommon Ox-eye, Com Marigold, 
Herb Robert, and Centaury. At Hodsock thirty-six species (cultivated and 
wild) were found; at Marlborough thirty-two wild, Croydon forty-five, 
Tiverton fifty-one, Wickham (Essex) sixty-five, and Cardiff as many as eighty- 
seven. At Croydon, Mr. Mawley writes : — " One or more rose blooms were 
always to be had ; a number of Geraniums at the South edge of a small 
■hmbbery were, at the end of the month, still alive, and retained quite one- 
Iburtb of their foliage, while several bedding Calceolarias, growing in an 
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exposed border, appeared at the same time in as vigoroas and healthy a 
condition as the autumn left them. The three facts I have jost mentioned 
are, in my experience, altogether unprecedented.*' 

Wheat and Oat crops were strong and healthy, with dark green foliage. 

A Wood Pigeon*s nest with eggs newly hatched out was found at Wicklow 
during the last week of the month, and a Sparrow's nest with one egg on 
January 6th at St. Michael's- on- Wyre. 

February was, on the whole, a mild and dry month, with only a moderate 
amount of sunshine, and but very few frosts. In the South-west of the 
country it was different; at Wells April weather was experienced^ and at 
Downside it was ''ill-suited to vegetation, there being cold winds and great 
quantities of rain ; '^ whereas in Norfolk it was '* the driest February for the 
last twenty years," in the Eastern counties generall;^ ** vegetation was very 
forward ;" but the flowering of plants over England, as deduced from the 
records sent in, was very capricious, the South-west of England generally 
being latest, sometimes later than Carlisle. 

A careful comparison of the dates of flowering this year with those of the 
previous ten years at Yeovil shows that, as a rule, plants were later (often 
much later) than last year, but earlier than the year before, and much earlier 
than in any previous year, except 1877, and partially so in 1878. A similar 
comparison of the dates at Marlborough this year with those of the previous 
nineteen years shows that in about half the number of instances they were 
earlier than those of any previous year but later in the others than those of 
1882 or 1888, though earlier than those of the previous seventeen years. The 
more remarkable exceptions are Ficaria, Tussilago, Taxut, Draba^ Viola 
odorata, SaUx capreay and the main flowering of Caltha. As these plants 
grow some in dry and others in wet places, and include trees, shrubs and herbs, 
it is diflicult to suggest any reason for this extraordinary variation. Plants 
were, on the whole, twenty-nine days earlier than the average of the previous 
nineteen years (at Marlborough). Old plants still hung on, as many as 118 
(old and new) having been observed in some part or other of England during 
the month ; flfty-one were observed at Tiverton, fifty-three at Northampton, 
sixty-three at Yeovil, and seventy-one at Findon, near Worthing. 

At Marlborough some plants were very slow in coming into flower, the most 
noteworthy being the Scarlet Bibes ; this was found with an open flower or 
two on February 28rd, but on March 14th there was not a single Baceme in 
full flower, in fact it was over three weeks before it was toleraUy in bloom. 

At Croydon ''Pastures were fresh and green, while all kinds of fodder were 
unusually plentiful. In the market and other gardens the supply of Tegeiables 
has seldom, at this period of the year, been known to be so good and abnndant.*' 
The Calceolarias mentioned in January still remained nnixgoredy bat the 
Geraniums, though alive, suffered by the frosts of the last three ni^^ts. 

The first and last weeks of March were cold, not unusually so for the 
time of year, but the middle fortnight was unprecedentedly warm. The first 
few days were damp, but the remainder of the month was dry, and there was 
very little sunshine. Vegetation on the whole, though still {onr^rd, was 
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rapidly sinking to its normal state. The average date of flowering in January 
"was eighteen days before the mean, in February twenty-nine, bnt in March 
only nine, and if wild plants alone be considered, only four ; still at the end 
of the month the average was about thirteen days early. This difference 
was caused by the extraordinary behaviour of some plants, which were 
actually behind their usual time ; the more noteworthy in this respect were 
the Sweet Violet, Marsh Marigold, Sallow, Dog and Hairy Violet. Some 
plants again seem to have been an unusual time in coming to their full flower- 
ing stage. Thus, at Salisbury, the Pilewort was no less than five weeks ere 
it was generally out. Cuckoo Flower and Greater Stitchwort were also very 
long in opening a second specimen : the Blackthorn, again, is generally 
noticed as being extremely partial, some bushes being perfectly white with 
bloom, whilst in other localities the buds were scarcely bursting.^ At 
Wells the Coltsfoot was nearly a month later than last year. At Tacolneston 
a Horse Chestnut, which was very far advanced, remained almost in the same 
state during the last week of the month. A similar occurrence was noticed 
at Downside. At Yeovil, ** of the thirty- two plants observed in January and 
February, twenty-six were still in flower (at the end of March), and twenty- 
nine of the fifty which were in bloom at the end of the year, some of them 
being much more common, though it was hardly possible to make * first 
notices ' of them.*' During the first fortnight only one plant (the Daffodil) 
came into flower, eleven in the Aext seven days, and thirty in the last ten. 
PrimtUa veris at the same spot as last year was seventeen days late, caused 
probably by the drier weather of this year. In Guernsey the survivals were 
cnrioas — Bagwort, Devil*s-bit-Scabious, Mouse-ear Hawkweed, and Self-heal 
were all found as late as February 2l8t. 

At Harpenden, Wheat plants and winter Oats were looking remarkably well 
at the end of the month. 

The warm days in the middle of the month brought out insects, and Brim- 
stone and White Butterflies, as well as small Tortoise-shells, were seen in 
many places. At Croydon Aphides made their appearance on roses about 
the 18th, and as the month advanced the under sides of the leaves were 
covered with them. 

The Horse Chestnut, which was in leaf in January in Guernsey and at 
Killarney, was in leaf in the South of FiUgland about the 15th, at Qtreatham 
and Braintree on the 22nd, and at Bath and Hampson on the 81st. It was 
not recorded as in leaf at Macclesfield till May 12th. 

The first week of April was fairly warm, but it then turned very cold, with 
severe frosts at night. Fortunately it was very dry, so that vegetation as a 
whole was only much retarded, and by the end of the month was not so far 
advanced as usual. The warm winter had, however, brought on some 
things, and the damage to the fruit blossoms was very serious. Cherries, 
Pears, Hums, and Gooseberries, are especially mentioned as having suffered 

^ At Addington some bushes were in flower on the 19th ; but some were still in bud 
as late as the 80th. 
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TABLE I.— AvERAQS Datb {Day of Ykab) or First Flowbbino nr each Gboup, 1884. 



No. and Name of Plant. 



^ 9 



• • •• 



78. Golant AtM tiivalU . . 

74« Coryku AveUana . , 

2. Banttnoulus nCABU 

70. MercurialU perennU 

45. TUBSILAOO FaBFARA 

44. Petantes vulgaris . 

10. Viola odorata 

72. Saiix eaprea • • • • . 

77. JVomMtifPitftuZo-naraMtM 

71. l/ZimM montana ... 
9. Dro&a vema 

I. AnBMONS MXMOBO8A 
4. CaLTHA PALXTBTBIB . 

64. Nef€ta Oleehoma . 

27. Pbunub bpimoba . . . 

68. PbDCULA VEBIB 

7. Cardamim pratennt .... 

13. SteUaria HolosUa 

79. SouiLA nutans 

60. Vifonica Chamadrya . . 
69. Plantago lanceoUUa .... 

8. Sisymbrium AUiaria 

39. Syringa vulgaris •* 

3. Ranunculus acris 

32. Cratagus Oxyaeantha, . . . 

25. Vida sepium 

20. JEseulus ffippocastaneum 

58. Symphytum officinale .... 

21. Cyiisus Laburnum .... 
31. JP^fTM Aucuparia 

11. Polygala wdgaris 

67. Ajuga reptans 

17. Gebanium Robebtianum 
1 9. Acer Pseudo'platanus 

59. Ptdieularis sylvatica . . . 
73. Fagus sylvcUica 

40. Oalium Aparine 

18. Euonymus europaus .... 

22. Tbifolium bb^bns 

29. Potentilla anserina 

23. Lotus eomicvlatus 

47. ChrysafUhemumLeueanth, 
54. Hieradum PiloseUa .... 

6. Nasturtium officinaU .... 

12. Lychms FloS'Cueuli .... 

26. Lathyrus pratensis 

5. Papaver BhcMu 

46. Achillea Millefolium.. 

76. Iris Pseud-acorus 

75. Orchis maculata 

30. Rosa canina 

36. Daucus Carota 

38. Oomus sanguinea .. .. 
62. Thymus Serpyllum 

14. Malta sylyestbis 

66. Sta>chys sylvatica 

34. Epilobium m<mta7ium .... 
49. Senecio Jaeohaa ........ 
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severely, and at Harpendon tho damage will probably also affect next yearns 
crop. Flowering shmbs and trees were also much damaged. At Eillamey, 
where Lilac, Labomam, Horse Chestnut, and Mountain Ash, were in flower 
in March, they of course escaped, but elsewhere the damage was deplorable. 
In many cases, except where the buds were very young and therefore 
protected by the young foliage, the flower buds were completely destroyed, 
and it was not till the latter part of May that any bloom at all appeared. 
Grass also was much affected, and the prospects of a good hay harvest were 
rendered very doubtful. 

The only bright spot in the general tone of the Reports, is the fact that 
the cold dry weather was advantageous for farming operations, especially on 
heavy soils ; but this is counterbalanced by the yellow look of the young 
com at the end of the month. 

The observer at Wellington College writes that where the plant had to 
make much growth, the flowering was backward ; but where, as in the case of 
the Heaths, this was not the case, the flowering was earlier than usual. 

At Tiverton, the Lily of the Valley was in bud in March, but did not 
flower till May ; at Trowbridge, on tho other hand, after the rain at the 
beginning of the month, the Limes burst into leaf in three days : but there, 
as elsewhere, the country was any thing but green at the end of the month. 

Up to the 18th, plants, with very few exceptions, had flowered earlier than 
usual ; after this time they were almost as invariably later. 

At Belton, the frost was probably the cause of the late appearance of the 
Swallows. Here also the bloom of the Hawthorn, Laburnum, and Horse 
Chestnut, was almost entirely destroyed. 

May was, on the whole, a decidedly warm month, though cold at the 
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beginning and end ; it was also dry, and this, with the severe frosts of 
April, acted rather prejudicially on vegetation. Those plants which were not 
injured by the frost, came into flower and passed away very quickly, 
but the flowering shrubs and trees, as Laburnum, Lilac, and Horse Chestnut, 
were in many places almost flowerless ; on some plants, e.g. the Herb 
Kobcrt, the effect was curious ; they opened a flower and then seemed to 
stand still, and after some time a second would open, but the plants did not 
come into bloom till long after the first attempts at opening, though they 
seemed healthy and quite uninjured by the frosts. At Salisbury, the Herb 
Bobert " began to flower in the second week in April, but was not firequent 
till the middle of May.*' The efiect on grass was that of forcing on the 
bloom, and thus diminishing the undergrowth ; the crop was consequently 
not up to the average in quantity, though the magnificent weather enabled 
the farmers to harvest it in first-rate condition. 

Green Fly was troublesome, but grubs and caterpillars, as well as weeds 
and slugs, were less numerous than usual at Croydon. 

The weather of June varied considerably in diflerent districts : it is de- 
scribed as very cold during the first three weeks, and warm at the end ; 
rain fell during the first half of the month, and very little afterwards. At 
WeUs it was " remarkably fine and dry " ; at Becking and Geldeston it was 
"very dry*' ; and at Northampton " very hot and dry." At Marlborough, 
two heavy rainfalls did much benefit to the crops, and vegetation made 
great progress. Grass greatly improved, and except on very dry ground 
was very luxuriant : but many Reports say that the drought was severe, 
Strawberries wantmg in sweetness, or being dried up, and being <' blind ** ; 
Peas small and hard ; fruit generally suffering, and Potatoes (at Wells) 
'* making a great show above ground, but the yield of early ones small." 

The profusion of bloom was remarkable, the Hawthorn especially being 
a mass of flower; but, as with other plants, it lasted but a very short 
time. Beech and Hazel Nuts promised to be very plentiful. 

At Addington, Butterflies were scarce till the end of June, but White 
Butterflies were very abundant in some places, and '* Green Fly *' attacked 
ahnost all plants, cultivated and wild. 

Haymaking began on June 7th at Wells, but not till July 5th at Hatton. 

July was dry in the eastern counties, where the '* meadows were brown 
and burnt up ; but in the South-west of England, at WeUs, it was *' very 
wet.** At Marlborough, it was certainly wet after the first week. Plants 
were very vigorous, and the Lime bloom was profuse. The com was 
improving, but ''root crops** were suffering. Peas and Lettuces were 
especially poor. The Wheat harvest began during the last week of the 
month. 

Plants which had been later than usual since the middle of April, began 
to get in advance of their usual time. 

August and September were exceptionally warm and bright, and were very 
dry.. The crops were well gathered in, but pastures were much burnt up, 
Peas and root crops suffered, and the Hedgerows wore unusually bare of 
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flowers from the want of rain ; and, as might be expected, thrips was 
troublesome on Roses. Gardens, however, were very gay, and the foliage of 
the trees remarkably full and green, with very few signs of autumn at the 
end of September. 

Wild fruits, as Haws, Blackberries, Nuts, Acorns, were most abundant, 
and the Hawthorns were glaring with the profusion of their scarlet fruit. 
Hips were not very abundant, and Dogwood and Spindle had not as much 
fruit as usual. 

The crops were gathered in as a rule in very fine condition, and the land 
'was in such a state that it could be thoroughly cleaned. The long con- 
tinuance of drought began to be severely felt towards the end of the month, 
and wells were getting very low in all parts of the country. 

Potatoes were very abundant and free from disease. Apples were good in 
some places, but the severe weather in April destroyed most of the Pears 
and wall fruits. With this exception, the year must be considered as having 
been a very favourable one. 



Frog Spawn was noticed as early as February 10th at Wincanton and 
Cnsbendun, but not tiU March 19th at Addington. The average date is 
Uarch 2nd, the same as in 1877, and one day later than in 1878 and 1882 ; 
it was twenty-four days earlier than last year, and a week earlier than the 
average of the ten years, thus again indicating the great mildness of the 
winter and early spring. 



EntomoiiOoioal Repobt. 

These notices are still very unsatisfactory ; there are no means of checking 
them, as no specimens are sent in, and it is clear that some confusion has 
taken place. 

The Honey Bee was noticed at Belton on January 26th, and at High Wick 
not till April 21st. The majority of the dates range throughout March, and 
this is probably correct. The very early dates merely indicate a sunny day, 
for though the sun may bring out the bees, they do not work. The real com- 
mencement of work is in March, and during April, if the weather be favour- 
able, a great deal of honey is secured. The proverbial cold period in May 
stops work, and they require feeding ; but after this, work is continued un- 
interruptedly during fine weather. This year the cold April kept the bees in 
their hives, and the cold period in May did not come, or was so slight, that 
it caused no interruption to the work of the Bees, consequently the Honey 
harvest was unusually fine till the dry weather came on, and flowers passed 
off very rapidly, rendering the latter part of the season rather unprofitable 
than otherwise. Early swarms were not uncommon, May 11th being the 
date of the first swarm at Tacolneston, and June 10th at Hodsock. 

The dates for the first appearance of the common Wasp are very variable : 
at Salisbury the first was observed on Januaiy 20th, and at Guernsey not till 
July Ist; omitting this last, as probably entered under some misapprehension, 
it is curious that in several places a Wasp was not seen before the middle of 
May. Wasps were very abundant in the autumn. 
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Takiiig those dates which seem most correct, the average date for 
P. Briadca is May 8th, and for P. Rapa April let. The White Butterflies 
generally were most abundant in some places, and the effects of the larrs 
were painfolly evident later on in the antnnm. 

The Orange-tip Butterfly seems to be the most exactly recorded of sny insect. 
The date (April 12th) at Cnshendan seems extraordinarily early, and is there- 
fore omitted. The average of the other dates is Slay I7th. At Saliabary U 
was not seen till Kay 27th. 
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The Meadow Brown Butterfly is recorded as haying been seen at Bagnals- 
town and Guernsey as early as May 12th ; at Westward Ho and Oxford a 
week later ; and at Carlisle not till June 28th. The average date is June 1st. 



Obmithologioal Repobt. 

There have been a good many changes amongst the observers, though 
fortunately not many among the older ones. Nine of last year's observers 
have ceased to send in returns, whilst thirteen new ones have taken their 
places, and the notices are generally complete. 

Song. — ^The mild winter induced birds to commence their song earlier 
than usual. The Song Thrush began at Babbacombe in December, and 
generally elsewhere early in January. At Wellington College and Wickham 
(in Essex) it was not noticed till early in February. The average date is 
January 10th, the average for ten years being January 22nd. 

The Skylark began singing about January 9th in Hertfordshire, beginning 
later as it went north, not being heard till the middle of February at St. 
Ifichaers-on-Wyre ; curiously the Irish Stations report a very late date, the 
Skylark not being heard till the middle of March at EiUarney. The average 
date is decidedly early compared with former years, and is a week earlier than 
the mean of the ten years. 

The Chaffinch commenced singing later than usual ; it was very early at 
Wickham, but as a rule it did not sing till the last week in February and 
beginning of March. The notices, however, vary so much that no general 
result can be deduced, there being an interval of nine weeks between the 
earliest and latest notices. 

The Chiff-cha£f was rather later than usual, but much earlier than last year. 
It was first heard at Downside, near Bath, on March 7th, but not till April 
19th at Belton, an interval of over six weeks. It seems to have spread from 
South-west to North-east, reaching the Eastern Counties later even than 
at Carlisle. The latter part of March and April were very cold, and this may 
account in some measure for this variation. 

The WiUow Wren was very irregular in its movements (as far as can be 
gathered from the notices). It was first heard at Cushendun in Ireland, 
then at Belton in Norfolk, and so generally from East to West, not being 
noticed at Downside till more than a month later (April 24th). 

The Cuckoo was well noticed. It was rather later this year than usual. 
It was particularly late in 1877, but otherwise its average time of appearance 
does not vary more than a week. The notices this year vary from March 
80th at Maresfield to May 17th at Killamey, nearly seven weeks. Its general 
time of appearance was about the last week in April. 

The Nightingale was seen at Harpenden on April 7th and at Salisbury on 
the 8th, but at Wincanton not till May 19th. It was later this year than 
in any previous one (except 1876). It was not noticed at Wellington College 
till June 2nd, and must have been overlooked ; it was late at Oxford and very 
late in Norfolk, a month later than in Hertfordshire. 
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The Turtle Dore woa not much noticed. Febniar; 18Ui seema too early 
a datd for it (at Belton), the average of the other dates giving Uay lOth as 
the Ume of its nsaal appearance. 

HioRATioN. — The notices of the Flycatcher and Wheatear are Tery few, 
bnt indicate, if an; thing a rather earlier appearance than nsaal ; bat the 
Bwallow seems to have oome just about the time that the cold weather set in, 
Eud BO a few were observed daring the first week in April, and then no more 
were seen for three or fonr weeks. The earlier date recorded has been taken 
as that of the arrival of this bird, and this gives a rather earlier date than 
usual for its appearance ; the notices vary from llarch 20tb at Harpenden 
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and Eillam^ to April 20th m Norfolk, the minority being dnring the hut 
halfof AprU. 

The 6uid Uartin appesred genersllj after the Swallow, bnt at Carlisle it 
was seventeen days, and at Harpenden twenty days earlier. There seems to 
be Bome error here, and the dates from these places have not been taken in 
calculating the average. Even omitting the earl; records, the bird was two 
days earUer than last year 

The HooEe Martin, unlike the Swallow, was later than in any previoas 
year the dates of appearance varying over an interval of nearly six weeks ; 
it t^pews to have been most generally seen dnring the first week in Uay. 
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The Swift was remarkably early, eight days before its average time. Its 
general time of arrival was the first week or ten days of May, when the 
weather became warmer. It has been observed, however, that temperature 
does not seem to influence its arrival in England. An examination of its 
average time of arrival daring the past fifteen years shows that it is, perhaps, 
the most irregular of these spring migrants. 

The dates for the Corncrake vary from April 17th at Carlisle to June 18th, 
at Addington, an interval of eight weeks. There must be some want of obser- 
vation, as the bird makes its presence known as soon as it arrives ; it is 
curious that it should have been noticed first at Carlisle. 

Nesting. — The only species sufficiently observed is the Book. Considering 
the very warm winter, it is not surprising that it began, its building T617 
early, quite a week before the average date. 

Taking a general summary, the season was an early one, exeept daring 
the latter part of April. It was just this part of the year which was so 
unusually cold. Till the second week in April, the temperature had been 
almost invariably above the mean, two weeks only (at different times) having 
a temperature below the average of the previous ten years. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

November 19th, 1884. 

Ordinary Meeting. 

Robert H. Scott, M.A., F.R.S., President, in the Chair. 

Robert Aitken, ColmoneU, Girvan, N.B. ; 
Nahun E. Ballou, M.D., Ph.D., Sandwich, Illinois, U.S.A. ; 
Francis Campbell Bayard, L.L.M., Oaklands, Harcourt Road, Wallington ; 
George Woulfe Brenan, A880c.M.In8t.C.E., Craigvarren, Oban, N.B. ; 
Herbert Thomas Burls, F.G.S., Sarawak, Borneo ; 
Alfred Chadwick, M.D., M.R.C.S., 131 York Street, Heywood ; 
Richard Cooke, The Croft, Detling, Maidstone ; 
Peter Henry Emerson, B.A., M.K.C.S., Wellesley House, Southwold ; 
Samuel Johnson, M.B., F.R.A.S., 23 Gloucester Terrace, Hyde Park, W. ; 
George James Lee, Central Jones Street, Kimberley, South Africa ; 
Robert Montague Mercer, Rodmersham House, near Sittingboume ; 
Lewis Potter Muirhead, Rosemount, Helensburgh, Dumbartonshire ; 
John David William Vaughan, Suva, Fiji ; and 
Joseph Bowman Wilson, Kirklandhow, Arlecdon, vid Camforth, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

** A New Method of Reading the Direction op the Wind on Exposed 
Heights, and from a Distance." By Hugo Leupold, F.R.MetSoc. (p. 1). 

"Description of a Component Anemograph." By Alfred Natlob 
Pearson, F.R.Met.Soc. (Abstract.) 

In May 1883 an idea occurred to the author for the construction of a me- 
chanical arrangement which, when coupled with the cups and vane of i^ 
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Robinson-Beckley Anemograph, would give traces of the longitudinal and 
latitudinal wind components. During the last few months the author has worked 
out the idea in detail. The arrangement for resolving the wind movements 
into their components is something similar to the one described by Mr. Walter 
Baily, P.R.Met.Soc, in the Philosophical Magazine of September 1882, — and 
the author states that he did not see Mr. Baily^s paper until a recent date, and 
did not know that an arrangement on a similar principle had been devised by 
any one but himself. The following is a brief description of the instrument : — 

The spindle of a wind vane is attached at its lower end to a crank free to re- 
volve in a horizontal plane, which crank causes two horizontal slides to move 
i¥ith reciprocating motion. 

One slide is fixed to move only in an East and West direction, the other 
North and South. Each slide drags with it the axis of a heavy vertical wheel, 
"which rolls on the horizontal surface of a disc or circular table, which is at the 
same time being rotated by means of gearing down from the Robinson's cups. 
The vertical wheel, being simultaneously shifted under the action of the vane to 
or from the centre of the table, revolves with a velocity proportional to that of 
the cups multiplied by the sine of the angular movement of the vane. 

The reduced motion of the vertical wheels is eventually transmitted to 
pencils, which record on paper wrapped round a clock-driven cylinder in the 
ordinary manner. 

The remainder of the paper is occupied by a detailed description of the 
apparatus proposed to be employed, copious references being made to the 
elaborate drawings furnished by the author. 

These, however, not being of sufficient general interest to engrave, are pre- 
served in the archives of the Society for reference. 

(For the discussion on this Paper, see p. 6.) 

" On the Injury by Lightning to the Monument to the First Duke op 
Sutherland, at Lilleshall, Shropshire, April 28th, 1884," By Charles 
Clement Walker, F.R.A.S. (p. 7.) 

"On the Mechanical Characteristics op Lightning Strokes." By 
Col. the Hon. Arthur Parnell. (p. 12.) 



December 17th, 1884. 

Ordinary Meeting. 

Robert H Scott, M.A., F.R.S., President, in the Chair. 

Charles Harrington Cotton, Abbots Hayes, Chester ; 
Samuel Aird Jolly, L.R.C.P., L.R.C.S., Ilsington Lawn, Piddletown ; and 
Rev. Charles Johnson Taylor, M.A., Toppesfield Rectory, Halstead, 
were balloted for and duly elected Fellows of the Society. 

Mr. J. S. Harding and Mr. H. S. Wallis were appointed Auditors of the 
Society's Accounts. 

The following Papers were read :— 

"On the Reduction op Temperature Means prom Short Series of 
Observations to the Equivalents of Longer Periods." By Dr. Julius 
Hann, Hon.Mein.R.Met.Soc. (p. 28.) 

" The Diversity op Scales fob Registering the Force op Wind." By 
Charles Harding, F.R.Met.Soc. (p. 39.) 

" Report on the Phenological Observations for 1884." By the Rev. 
T. A. Preston, M.A., F.R.Met.Soc. (p. 47.) 
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CORRESPONDENCE AND NOTE& 

The Meteorologist's Vane or Anemoscope.— An invention for facilitating 
the determination of the true direction of tlie wind from the indications of a 
vane or weathercock at a distance. By G. M. Whipple, B.Sc., F.R.lCetBoc^ 
Superintendent of the Kew Observatory. 

At a convenient distance, say one or two feet below the ordinary wind vane, 
arrow, or weathercock, I affix rigidly to the shaft bearing or sleeve forming its 
support, in such a way or manner as to partake of its movement of revelation 
in a horizontal plane, a frame of metal, wood, or similar hard inflexible materia^ 
cither in the shape of a cross, radiating bars, or a wheel, which anpporta at 
right angles at the extremities of the radiating bars in the manner of the 
ordinary vanes or weathercocks, the four metal letters, N, E, S, and W, placing 
them so that the two pairs of letters N and S, or E and W, shall be in two 
separate and distinct horizontal planes, N and S being either above or below the 
other pair E and W as may be desired, and as is represented in the 
figures 1 and 2. 





Fia. 1. Fxo. 2. 

2nd. To the upright spindle or axis carrying the vane and direction frame 
or cross, or to some convenient support close to or adjacent to it, I affix a 
rigid metallic or other material rod, ornamental or plain, directed upwards or 
horizontally towards the letters N E S W, which serves as a pointer or indicator, 
and which is so constructed as to be moveable around the upright support of the 
vane or weathercock, and capable of being rigidly clampea or fixed oy acrewB, 
pins, nuts, wedges, or other means, so that it may be placed in any situation 
convenient and suitable for indicating the direction of the wind from the par- 
ticular position from which it is desired to view the vane. The instrament is 
made by Mr. J. Hicks, of Hatton Garden. 



Condensation Theory of the Generation of Cyclones. 

Prof. J. Eliot, in a recent paper^ read before the Asiatic Society of Beneal, 
gave an account of the Soutn-west Monsoon Storms of June 26th to July 4th, 
and of November 10th to 15th, 1883. The first storm was generated during the 
last week of June near the head of the Bay of Bengal, and gave very Btormj 
weather off the Bengal and Orissa coasts, and was the only occasion on which it 
was necessary to hoist the storm signals at the Langor Island station, near the 
entrance to the Hooghly. The second storm was formed in the Qulf of 
Martaban, during the second week of November, almost at the end of the South- 
west monsoon, and pursued a very unusual course. It crossed into the Bay of 
Bengal through the channel between Cape Hegrais and the Andaman Islands. 

\ Journal ofOu Atiqtie Soei»f$ of Bengal. Yol. I^III. Fart II. No. 2, August ISS^, 
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It then slightly recurved, and moved in a general northward direction, 
ap]>roaching the Arracan coast near Akyab, where it was broken up by the 
action of the Arracan Hills. 

• Having given idl the observations and discussed their more important features, 
Prof. Eliot proceeds to explain the chief features of these two storms as physical 
phenotnena, and also to suggest the theory of cyclonic generation and motion 
which appears to be applicable to them, and is consistent with our knowledge of 
the physics of the atmosphere. He says : — 

'* In both examples, the greater portion of the mass of air that was thrown 
into a state of violent motion during the storm was for some days antecedent to 
the disturbances almost at rest, and in a state of approximate equilibrium. 
There was a break in the rains immediately preceding tlie formation of the first 
storm, which is well known to be a penod of light and unsteady winds in 
Bengal, and over the head of the bay. The second storm occurred very shortly 
after the first break in the North-east Monsoon rains on the Coromandel coast, 
and when, as the various observations prove, winds were very light and variable 
over the greater portion of Uie bay. Hence the first and most striking feature of 
these cyclones was that a vast amount of kinetic energy or motion was rapidly 
given to a large mass of air, which previously to that action was in an almost 
quiescent state. The gradual increase of the motion was in those two examples 
proved from observations taken by vessels passing through the areas of distur- 
bance. The transformation firom the state of approximate quiescence to that of 
violent cyclonic motion in the bay is consequently a continuous process, the 
successive stages of which can be fully traced. Ana the entire devdopment of 
these, and of all storms in the Bay of Bengal, appears to be due to actions oc- 
curring over the bay itself, and not to atmospheric conditions at a considerable 
distance from the arc of cyclonic disturbance. 

" The (mestion of cyclone veneration is therefore essentially one of transfer of 
energy. Viewed in this light there are two sul^ecte for inquiry : — Ist. The 
source and character of the energy which is trans^rred to the atmosphere, and 
transformed into the kinetic energy of a mass of air. 2nd. The conditions 
necessary for the transfer of energy under consideration. 

" If these two (Questions are fully answered, a satisfactory explanation will be 
given of cyclonic generation as a meteorological problem. The complete 
mathematical treatment of this subject as a dynamical question is beyond the 
scope of the present article. 

^ The energy which is transformed during the generation and existence of a 
cyclone, and which maintains the cyclonic circulation against Uie various re- 
aistances opposing it and therefore tending to disintegrate it, is undoubtedly the 
latent beat energy given out during the condensation of aqueous vapours con- 
tained in the atmosphere. In all cyclones of the Bay of Bengal that have 
hitherto been investigated, heavy and in the majority of cases, torrential rain is 
the most prominent t^ture. It increases in amount during the generation of the 
cyclone, is excessive during the existence of the cyclone in its complete form, 
and rapidly decreases during the disintegration of the cyclone, ceasing with the 
disappearance of the cyclonic vortex. It is thus a phenomenon parallel in 
character and duration with the cyclonic motion or disturbance. 

" It is also equallv certain that when aqueous vapour is condensed into rain, 
practically the whole of the solar thermal energy utilised to perform the work 
of evaporation is given out by the mass of vapour during condensation, and is 
transferred to the adjacent mass of air. Major Cunningham's hydraulic experi- 
mento at Roorkee appear to esteblish that the sun*s heat under the most 
favourable conditions, that is, with dry weather and high air temperature, does 
not evaporate more than one-tenth of an inch per diem from the surface of slowly 
moving water. The inverse process of condensation in consequence of certain 
features of air motion dependent on rainfall usually proceeds much more rapidlv, 
and frequently restores the aqueous vapour in the form of rain to the earth^s 
surface at the rate of one to two inches per hour. Prolonged rainfidl at the rate 
of 10 to 30 inches per diem for periods varying from 24 to 72 hours is by no means 
imoommon during the passage of the larger cyclones of the Bay of Bengal 
across the Ben^ or Madras coasU. It is probable, judging from the ex- 
pressions used by sailors to describe the rainfall during cyclones in the Bay, 
that it is more intense and prolonged than on land. 

mw S9S0IS. — ^yoL. xi, k 
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" If we therefore compare the rates at which evaporatioB and condenfation 
can occur, it is certain tnat the energy released during t^e act of eondeoMition 
is transferred to the atmosphere with very great rapidity during heavy rainfall, 
and probably at a rate occasionally amounting to 100, 200, or even 400 times 
that at whicn it was absorbed during the process of evaporation* The eflfoet of 
a continuous fall of 20 or 30 inches of rain over any portion of the earth's sur- 
face would, on the assumption of Major Cunningham's results, be equivalent to 
that of a sun 250 times as powerful as our present luminary acting directly on 
the mass of the atmosphere above the area of rainfidl, instead of mdireetlT by 
means of convection currents due to the heating of Uie evrth's land surface. 
The action is also usually continuous^ and is not interrupted, as in tha ease of 
the direct solar action^by the succession of night and day. There is therefore 
tlie strongest probability that so powerful a disturbing action can produce very 
large and rapidly accumulating effects on the mass of the ewth*s ataoq^ihere 
affected and influenced by it in a comparatively short space of time. 

" There hence appears to be no doubt that the energy transferred to the atmos- 
phere during heavy rainfall is very large, and that the source of the energ]^ thus 
indicated b adequate, from every point of view, to account for the prodaeti<»i of 
the largest and most intense cyclonic circulations. Other causes of the ori^ 
of cyclones have been assigned, as, for instance, differences of pressure, frielion 
between parallel winds blowing from opposite directions, &c ; but the sli^test 
consideration seems to show that none of these is sufficient to acoonnt for the 
enormous and continuous transfer of energy that occurs during the prolonged 
existence of a large cyclone. The strongest argument against these theories, in 
the case of cyclones of the Bay of Bengal, is, that experience has established 
that the lars^r the cyclone, the smaller are the antecedent difbrenoes of pressaie, 
and the feebler are the winds blowing from opposite directions, immediately 
before the formation of the cyclonic vortex. 

'* The following statements, based on the preceding remarks, hence give the 
answer to the first part of the required explanation. When water is converted 
into aoueous vapour on the large scale at the earth's, surface, thermal energy, 
derived from the sun, performs the work of evaporation, and is hence transformed. 
The aqueous vapour thus produced possesses an equivalent amount of ener^, the 
greater part if not the whole, of which it retains so long as it continnes in the 
vaporous condition. When it is reconverted into water, or condensed as rain, 
this portion of its total ener^ is given out, and transferred to the air. The 
moduB operandi of this transfer is a matter of no importance in Uie present inqoiry. 
Also, in all cases when the rainfall is heavy, and prolonged for a considerable 
time, the enercy is given out at a much more rapid rate than that at which 
it was absorbed during the process of evaporation. Hence heavy and prolon|^ 
rainfall may ^ve rise to a powerful, persistent, and continuous^ accnmnlating 
disturbance m the adjacent atmosphere, and, therefore, produce violent and 
extensive air motion. In virtue of the constitution of the atmosfdiere, the 
motion will be rotatory. Prolonged heavy local rainfall is hence an adequate and 
sufficient cause. It is, moreover, the only known cause which is equal or similar 
in amount to the effect, and hence there are strong reasons for assuming that it 
is the motive power which produces the peculiar motion of the atmosphere 
called cyclonic circulation on the large scale. It is, in fact, the most powerful 
disturbing action to which the air is subject ; and the consequent motion of the 
air is, when the rainfall and consequent disturbance are excessive, the most 
violent in its character with which we are acquainted. 

"The history of the two cyclones has shown most fully that heavy rainfall over 
the area of cyclonic motion or disturbance was a characteristic feature, and that 
in this respect they confirm previous experience. Hence tiie source of the energy 
of these two cyclones was almost certainly that which we have indicated in the 
previous statement, that is, the latent heat energy of the aqueous vapour derived 
previously^ from the sun, and transferred to the atmosphere during the process of 
condensation. 

"As rainfall does not always appear to produce cyclonic -motion, it is 
clear that although rainfall may be the source of energy, it is onl^ when 
the rainfall occurs under special conditions that the accompanying nir 
motion increases and accumulates in the peculiar manner necessary to give rise 
to a large and intense cyclonic circulation. Experience has ^own that tlie 
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following conditions, which can be proved to have a direct bearing on the 
formation of cyclones, are always present before and during the generation of 
cyclones in the Day of Bengal :* — 

" Ist. The establishment and prevalence of a hamid current over the extreme 
soath of the Bay, which brings up large quantities of aqueous vapour into the 
centre or north of the Bay. 

" 2nd. The occurrence of approximate uniformity of meteorological conditions, 
more especially of pressure, over tiie coasts of the Bay, and frequently over a 
considen^Ie portion of the Bay. 

** 3rd. The prevalence of light and variable winds over Bengal and the coasts 
southwards. This condition is practically identical with the previous, as both 
are due to, and accompany, the same eeneral atmospheric conditions. 

" 4th. The absence of rainfall, and the prevalence of clear skies with fine 
weather, over the north and centre of the Bay, and in Bengal. 

'' The relative importance of these conditions will be evident on very brief 
consideration. The first is undoubtedly necessary to supply the aqueous vapour 
in sufficiently lar^e amounts to give rise to a continuous heavy rainfall over such 
a large area as is covered by a considerable cyclonic disturbance^ The Bay of 
Bengal is not a large enough evaporating area to a£ford such a supply. Hence 
cyclonic storms are only formed in the Bay of Bengal when there is a humid 
current blowing into it firom the Indian Ocean. This occurs only during the 
South-west winds blowing at the entrance of the Bay or the Northward con- 
tinuation l>^ond the Equator at the South-east Trade Winds of the Southern 
Tropics, lliat such is the case is sufficientlv proved by the fact that cyclonic 
fltorms on the large scale are entirely restricted to that portion of the year when 
South-west Monsoon winds are blowmg over a part or the whole of the Bay, that 
is, from the beginning of May to the end of December. It is also shown by the 
fact that, at the commencement and termination of the South-west Monsoon 
period, any cyclones that are generated form in the South of the Bay, whilst in 
the months of July and August or during the height of the South-west Monsoon, 
they form near the Head of the Bay. In short, the area of cyclonic generation 
in ue Bay of Bengal depends mainly upon the season, and travels Northwards or 
Southwards, according as the South-west Monsoon is aidvancing or retreating over 
the Bay. 

" The remaining conditions appear to be necessary in order that the rainfall 
may occur in such a manner as to give rise to and produce an atmospheric whirl. 
It is evident that if rainfall tends to set up a rotatory motion in the air, it is 
absolutely necessary for rotatory motion on the large scale that there should not 
be several separate centres of rainfall and disturbance, each producing its own 
rotatory or cyclonic action, and therefore interfering with the others. It is 
easential that the rainfall should be localised and concentrated, that it should 
continue for some time over a comparatively small area, and be confined to that 
area. The more perfectly this is realised, and the longer this continues, the 
greater will be tiie accumulated disturbance. In order that the rainfall may 
occur over the same area for such a considerable period as to permit of the con* 
thuions accumulation of action, it is evident that ascensional motion should 
mainly occur there, and hence that, previously, there should be littie horizontal 
motion of the air, and therefore very slight differences of pressure at the sea 
leveL The necessity for the further conditions is hence also evident. 

^ It will be seen that these conditions were fulfilled in the case of both storms, 
more completely (as might have been anticipated) in the case of the second 
atoim, when the South-west Monsoon current was weaker than it was at the 
time of the first storm. The history and discussion thus fully bear out the 
existence of the conditions immediately antecedent to the two storms which the 
ecndensation theory asserts to be necessary for the initiation and generation of a 
eyelonie atoxm in tne Bay. 

"The preceding remarks hence indicate that the energy given out during the 
process of aqueous vapour condensation on the large scale is the motive power 
cf cydoneSy and that the rainfall must be localised and concentrated over a con- 
siderable area, for a period of one or more days, in order to produce the 
coBtbraoiis and rapid accumulation of energy which characterises a large cyclonic 
distoribance. Eb^erience has also shown that the conditions which the condensa- 
tioit theoiy mggests as being essential for the occurrence of continuous and pro- 
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longed local rainfall over a portion of the Bay are exactly those which are preeent 
before and during all cyclonic storms in the Bay of Bengal, and that they are more 
fully marked before the occurrence of the larger than of the smaller cyclones a^ 
the Bay. It is, moreover, these antecedent conditions which form the only test or 
indication of the possible or probable early formation of cyclones in ue Bsy, 
and which are utilised in the preparation of the daily weather reports issaed 1^ 
the India and Bengal Meteorological Departments." 




EECENT PUBLICATIONS. 

Ambbioaii Met£oB0LOGicAL JouBNAL. A Monthly Review of Meteorology 
and allied Branches of Study. Vol. I. Nos. 7-9, November 1884- 
Jannary 1885. 8?o. 

The principal articles are : — Local and topical Weather Cards, by W. M. 
Davis (3 pp.). — Weather Areas and their Movements, by L. A. Sherman (4p^.** 
TheThander-( " "" " " " " '" 

and Terrestrii 
Meteorologi( 

(6 pp.). — ^Thermometer Exposure, by H. M. Paul (8 pp.). — IxKsal Weather Lore, 
by A. W. Butler (4 pp.). — Self-recording Mercurial Barometer, bv Dr. D. Draper 
(3 pp.). — Determination of Air Temperature and Humidity , by H. A. Hssen (5pp.). 

Annalbs db l'Obsbbvatoibb iMPJtBiAL DB Rio DB Janbibo. PabU^ par 
L. Gbuls. Tome U. Observations et M^moires, 1882. 4to. 1888. 

In addition to a large amount of astronomical information, this gives in full 
the meteorological observations made seven times each day at the Imperial 
Observatory, Rio de Janeiro, during the year 1882 ; also the monthly resmts at 
Quelus, Itabira do Campo, and Rio Grande do Sul. 

Annales db l'Obsbbvatoibb Rotal db Bbuxblleb. 4to. 1885. 

Contains : — ^Discussion des Observations d'Orages faites en Belgiqoe pendant 
Fannie 1879, par A. Lancaster (58 pp.V The number of observers of tnnnder- 
storms was about seventy ; and from a aiscussion of the observations the anthor 
formulates the following results: — 1. Thunderstorms occur under the inflneneeof 
atmospheric depressions ; 2. They occur chiefly, in Belgium, when the centre of 
the depressions is to the West. West-north-west, or North-west of Brussels ; 8. 
Electncal phenomena attain their maximum of intensity and development when 
the depressions have their centre in Ireland, or near its coasts ; 4. Thonderstorms 




velocity is from 40 to 50 kilometres per hour ; 8. The rainfall which accom- 

Sanies the storms is more intense in the West than in the East of the ooantnr ; 
. Thunderstorms consist of small atmospheric depressions possessing all Uie 
characteristics of large depressions, of which they are in some measure satellites ; 

10. These storms depena on two most important meteorological factors, vis. 
temperature and atmospheric pressure. An increased temperatore at the time 
of a barometric depression is the most favourable circumstance. An increased 
temperature without depression, and vice ver^, does not bring on storms; 

11. The hour at which thunderstorms usually occur is that which coincides with 
the time of the diurnal maximum temperature and minimum pressnre; and 

12. A slight gradient is favourable to their production. 

Amnuaibb db la Soci^Ti M^TioBOLOGiQUB DB Fbanob. VoL XXXIT> Aviil* 
Mai 1884. 4to. 

Contains : — ^L'Orage du ler f6vrier 1884 k Tours, par M. de Tastes (5 pp.). — 
Sur la Determination de la Temperature de TAir en Mer, par L. Teisserene de 
Bort (3 pp.).— Mouvements de T Air au-dessus d'mie Depression ou d'ui Snrhaime- 
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inent barom6triqae, par M. A. Poincar6 (7 pp.). — ^Baromdtre k Glycerine, par 
M. Caron (3 pp.).*-8ch6me8 des Moavements atmosph^riques anr TEurope 
dana lea divera regimea, par M. Poincar^ (7 pp.).— Resum^ des Observations 
m^t^rologiqaea faites k Constantinople de 18^ i 1875, par M. C. Bitter (25 pp. 
mnd plate). 

Annuahub db l'Obbbbvatoibe Botal de Bbi7ZBli.b89 1886. 62e Ann^e. 
ISmo. 1884. 874 pp. 

In addition to maoh raloable information, this contains a paper by M. J. 
Vincent on the climatology of Brussels (35 pp. and plate). This is a discossion 
of the obsenrationa made aoring the fifty years 1833*1882. 

ClBL BT TbBBB. BiVUB POPULAIBB D*ASTB0N01IIB, DB UAt^OBOLOOIE, BT DE 

Pbtbiqub du Globe. VoL Y. Nos. 17-22. November 1884-Janiiaiy 
1885. 8to. 

The meteorological articles are : — Les Climats marins et lea Climats continen- 
ianx an point de vne de la Y^g^tation, par M. Bergsman (5 pp.). — Les Temp€tes 
d*£qmnoxe (3 pp.). 

JOUBNAL AMD PbO0BB DDIO8 OF THE BOTAL SOOXETT FOB NeW SoUTH WaLBS 

FOB 1888. Vol. XVn. 8vo. 1884. 

Contains : — Some Facts bearing upon Irri^tion, by H. C. Bussell (3 p^.). 
The author haa been carrying on some experiments to find out how much rain- 
fall goes to supply vegetation and evaporation, and, so far as he has gone, the 
evaporation from the grass appears to be about 1^ times, and from earn about 
twice, that from water. When the grass is very wet its loss is sometimes 2} 
times that from water, and that from the soil has been as much as 3| times that 
from water.^Inrigation in Upper India, by H. G. McKinney (10 pp.). — ^Tanks 
and Wells of New South Wales, Water Supply and Irrigation, by A. P. Wood 
(34 pp.). 

Mbtbobolooibohb Zeitsohbift. Hbbausoeobben von deb Deutsohen 

MBTEBOLOOmOHEN GrESELLSGaAFT. Bodlgirt VOD Br. W. EOfpen. 

1884. No8. 9-12. September-December. 4to. 

Containa :— Die mittlere Bewolknng einer Periode als Fnnktion ihrer hellen 
nnd trftben Tage, von Dr. Grossmann (8 pp.). This subiect has also been 
liandled by Herr Mantel in Vol. XIX. of the Armalen der SchweUerUchen meieo' 
roiogitehm OnUral-AnHaU for 1882. The formulss employed by the two autiiora 
are nearly identical :— 

45 45 

Grossmann gives C = 53 -| (D— B) ; Mantel gives C =: 51 ^ — (D— B) 

ivhere C = the mean cloudiness of the period ; n= the number of days ; D = the 
number of dark days ; and B = the number of bright days.^Die Untersuchun- 
gen von Pater B. Vines dber westindische Orkane, besprochen von W. Koppen 
(8 ppO^ — ^This is a review of Padre Vifies* work on the hurricanes of September 
ana October 1875 and 1876 in the Antilles. Three hurricanes are discussed, 
with the help of the U. S. Sifpal Office Observations. Amon^ the most 
temarkable facts to which attention is drawn is the variation in intensity of 
each of these hurricanes during their progress, the first two passing over Cuba 
with diminished force, while they were excessively violent before and after they 
Tiaited the Havana. In these two storms the Easterly winds on the northern 
side of the path were as usual the strongest; in the third tiie contrary was the 
case. The maximum gust experienced was one lasting for four seconds at the 
rate of 100 miles an hour. The author gives in great detail his account of the 
tikj appearances and various non-instrumental observations which preceded the 
wwruL — Ueber awei neue Bogistrirapparate f&r Windesgeschwindigkeit und Wind- 
ricfatong, von B. Fness (7 pp.).— Ueoer den von Nipher vorgBscluagenen Schutz- 
trichter fOr Begenmesser, von Prof. B. Bomstein (7 pp.). This is an account of 
• aeriei of ezperimenta made at Berlin with Nipher'a protecting funnel for 
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rain-ganges. The resolU show that the fmmel does increase the amount eei- 
leeted, and that its action is greater the stronger the wind. — Zmn Stodiim der 
Begenfalle mit Kficksicht auf die Regenprognosen, von Dr. A. WinkdLmaiui 
(5 pp.). — Die Bedentimg synoptischer Stndien inn Sfidatlantischen Ocean, yon 
Dr. G. Neumayer (5 pp.). — Eine rationelle Methode zur Pr^ong der Wetter- 
prognosen ^8 pp.). — Graphische Methode zur Bestimmnng der adiahitiachen 
Zastands&ndemngen fenchter Lnft, von Dr. H. Herti (10 pp. and plate). This 
investi^tion on tne changes induced in moist air by elevation b sunOar to that 
of Dr. Hann,^ but it gives a diagram by which to determine how miwh will, be 
condensed, and how mnch will remain in the state of vapoor at each lev«]. — 
Ueber Messung der Niederschlagshdhen, von C. Lang (6 pp.). This p^>er 
shows how. in Bavaria, stations close to each other do not give aceofdant nin 
results, ana notably that the mode of snow measurement is very onsatisfactoiy. 
— Prineipien der Yertheilun^ meteorologischer Stationen, von Dr. W. Koppen 
(6 pp.). — Klima von Ostsibirien, von Dr. A. Woeikof (18 pp.). — ^Among other 
points the author shows the extremely low temperatures recorded at Wercho- 
jansk and Yakutsk to be purely local, and confined to the valleys in which these 
stations are situated. He also mentions that barometrical readings of 31-5 ins. 
have really been observed, but in Western, not Eastern Siberia. — Ombrograph 
mit Sinuswage, von Capt. G. Rung (3 pp.). 

Pbooqkedinos of the Botal Bociett. Vol XXXYn. Nos. 288-284. 8vo. 
1884. 

Contains : — ^Report to the Solar Physics (Committee on a comparison between 
apparent inequalities of short period in sun-spot areas and in diurnal tempera- 
tore-ranges at Toronto and Kew, by Balfour Stewart, F.R.S., and W. L. 
Carpenter (27 pp.). The results obtained are as follows : — 1. Sunspot inequalities 
around twenty-four and twent]^-siz days, whether apparent or real, seem to 
correspond closely in period with terrestrial inequahties, as exhibited by the 
daily temperature range at Toronto and at Kew. 2. While the sun-spot and the 
Kew temperature-range inequalities present evidence of a single oscillation, the cor- 
responding Toronto temperature-ran^e inequalities present evidence of a double 
oaciUation. 3. Setting the inequalities as the authors have done, the aiin-q[Kyt 
maximum occurs about eight or nine days after one of the Toronto maxima, and 
the Kew maximum about seven davs after the same Toronto maximum. 4. The 
proportional oscillation exhibited oy the temperature-range inequalities is much 
less than that exhibited by the corresnonding solar inequidities.= — ^Report of the 
Kew Committee for the year ending October 3l8t, 1884 (22 pp.). 

PBOixsaioNAL Papxbs of the SioMAL SxBVKS. No. XIV. Charts of Rela- 
tive Storm Frequency for a portion of the Northern Hemisphere. Bj 
John P. Finlbt, Seijeant, Signal Corps, U. S. A. 4to* 1884. 9 pp. 
and 18 charts. 

This memoir contains a series of charts illustrating by coloured areas the 
monthly and annual distribution of tracks of centres of oarometric minima over 
North America, the North Atlantic, and Europe. The work necessarily offers 
only approximate results, and the combination of a greater number of years will 
probably change more or less the configuration of the areas of relative frequency as 
now charted. The tables and charts are given without discussion, and no 
attempt is made to account for or explain away any of the evident peculiarities 
of the distribution of storm frequency. 

Bbfobt on thb Mbtboboloot of India in 1882. By Henbt F. Bulnfobd, 
F.B.S. Meteorological Beporter to the Government of India. Eighth 
year. 4to. 1884. 450 pp. 

This volume contains the monthly and annual results of meteorological obser- 
vations for about 130 stations in various parts of India, and also the monthly and 
annual rainfall at 457 stations. The weather may be briefly summarised as 
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foUowg :— On the whole, the year 1882 was cooler than the average, and most so 
in the first two months of the Monsoon, when the precipitation was excessive ; 
bat both the early and closing months had a somewhat excessive temperatnre, 
both these seasons being very dry and comparatively rainless. The atmospheric 
pressure was rather below the average, but it was subject to many vicissitudes, 
aiffisring in this respect from the condition of some years previously. The 
absolute humidity of the atmosphere and the quantity of cloud were both lower 
than usual, but the rainfall on the average of the whole area was excessive, 
being h^^er than in any year since 1878. In both peninsulas, and in Western 
India, the excess was universal ; and, in India proper, due to the strength of the 
western branch of the Monsoon. Indeed, the only provinces in which the rain- 
fall was short of the average were Bengal and Assam, the whole of the Gangetio 
plain^ and the Punjab ; the greatest denciency being in Bengal. 

Stmons's Monthly Metbobological Magazine. Vol. XIX. Nos. 226- 
228. November 1884-January 1885. 8vo. 

The principal contents are : — The Thunderstorms of 1884 (11 pp.). — A Tornado 
at EUy, by J. H. White (1 p.). — Heavy Rain in the North-west of Scotland 
(2 pp.).— Distribution of Rain in Ceylon during the decade 1871-1880, by Prof. 
V. Raulin (2 pp.). 

Tbansactionb and Pboceedings of the Botal Sogebtt of Yiotobu. Vol. 
XX. 8vo. 1884. 

Contains : — Notes of the Rainfall Map recently issued by the Government of 
Victoria, by R. L. J. EUery, F.R.S. (3 pp.). The prominent facts displayed by 
this new map are : — 1. That the greatest rainfall takes place on the coast lines, 
or on the summits of the high ranges, especially near the coast ; 2. That the 
areas immediately in the lee of these ranges have a markedly lessened rainfall ; 
and 3. That were it not for the mountain ranges, it appears probable that the 
amount of rainfall in the southern and eastern portions of Australia would de- 
crease gradually from the coast line to the central regions of the continent,-** 
The Recent Red Sunsets, by R. L. J. EUery, F.R.S. (2 pp.). 

Tkansaotigns of the Dsvgnbhibe Assocution fob the Adyanoemekt Of 

SCIENGE, LiTEBATUBB AND AbT, 1884. Yol. XYI. 8V0. 

Contains : — A Contribution to the Comparative Meteorology of Torquay, Teign- 
mouth and Sidmouth, by Dr. W. C. Lake (10 pp.). This is a short disoussion of 
the olimatological observations made at the above places during the three years 
1880-1882. 

ZbITSOHBIFT deb 58TEBBBXGHISCHEN GeSEUiSOHAFT FUB MeTEOBOIiOGIB. 

Bedigirt von Dr. J. Hann. November 1884-Janaary 1885. Vols. 
XIX.-XX. 8vo. 

Contains : — BeitrSge zur Klimatologie der Griechischen Halbinsel, von Prof. 
J. Partsch (9 pp.). This is the author's second contribution to the climatology 
of Greece. In wis paper he gives an analysis of the observations made in 
Athens at Baron von Sina's observatory by the late Dr. Schmidt. The values 

S'ven are mostly the results of twenty- four years' observations, 1859-1882. — 
as Polarlicht in dem Karischen Meere wahrend der Ueber winter ung 1882- 
1883, von Dr. H. Ekama (4 pp.). — Bemcrkungen zu einer klimatologischen 
Tafel der meteorologischen Station Omaruru (Damaraland), von Dr. A. v. 
Danckelman (4 pp.V — Ueber die Beziehungen der Hydrodynamik zur Theorie 
der Bewegungen der Atmosphare, von Prof. A. Oberbeck (2 pp.). — Ueber den 
tftglichen Gang des Luftdruckes auf dem Santis und Grossen St. Bemhard, 
Ton Dr. Manrer (11 pp.).— Ueber die Tragheitsbahn auf der Erdoberflache, von 
F. Roth (6 pp.^.<~Bemerkungen uber die Temperatur der ostasiatischen 
Inselreihe, Sachalin, Tezo, und Nippon, von A. Woeikoff (3 pp.). The author 
adduces evidence to show that the west coasts of these islands are warmer 
than the east, notwithstanding that the Kuro-Siwo flows alons the east side. — 
Die verticale Vertheilung der Temperaturschwankungen um den Frostpunkt in 
4er Schweia, von Pr. A* Kodler (5 pp.). This is a comparison of the number o{ 
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times the sign of the temperature observations has chan^d from + to — -, and 
vice vertd, at each station. This, gives some indication of the freqnenoj 
of thaws, and consequently of the amount of erosion of the rocks producSsd hj 
streams. The results show that for such oscillation about the freezing pmnt 
Wojeikofs principle for daily range holds good, viz. : Convex contours of the 
country diminish daily range, concave contours increase it— H. Mohn : Tabellen 
zum luima von Norwegen. 1. Relative Feuchtigkeit (10 pp.). 

Zeitsghbift DBS E5NIOIJ0H PBSU88I60HSN STAnsTisoHBN BuBiaufly Jabiga&g 
1884. 4to. 1884. 

Ck)ntains: — Grosste Niederschlagsmengen in Deutschland, mit besonderer 
Ber&cksichtigung Norddeutschlands, von Sr. G« Hellmann (11 pp.). 
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REPORT OF THE COUNCIL 

FOR THE YEAH 1884, 

In the Report for the year 1883 the Council dwelt at some length upon the 
changes necessary for the continued well-being of the Society, including 
certain alterations in the By-Laws, rendered desirable by the proposed in- 
crease in the subscriptions. They then pointed out the necessity for raising 
the annual subscription from £1 to £2 for all Fellows who had been elected 
since January 11th, 1870. They have now to congratulate the Society on 
a materially increased income, and the consequent continuance of its work 
and usefulness, which must otherwise have been curtailed by the want of 
funds. The number of Fellows who have resigned is but small, whilst the 
increase from the introduction of new Fellows compares favourably with 
former years, and the balance-sheet shows that the action of the Society in 
increasing the subscription was prudent. 

The Council also desire to notice the success attending the Commemoration 
DinDer on June 17th, which was the first meeting of the kind since the 
foundation of the Society ; and they trust that at some not very distant time 
a similar gathering will be held. 

The Committees appointed to assist the Council in their work for this year 
were : — 

CbocBBAL PcTBPOsxs CoioaTTEE '. — The President, Secretaries, Foreign 

ffBW SmiES. — ^YOL, »• ^ 
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Secretary, Treasurer, Mr. Ellis, Mr. Baldwin Latham, Mr. Langhton, and 
Idj. Lecky, 

EpiTiNo Committee : — The President, Mr. Inwards, Dr. Maroet, and Ur. 
Whipple. 

Exhibition Committee :«— The President, Secretaries, Mr. Langhton, Mr. 
Lecky, Mr. Strachan, and Mr. Whipple. 

L^ternational Health ExHiemoN Combottee : — The President, Secre- 
taries, Mr. Lecky, and Dr. Marcet. 

Decbease in Wateb Supply Committee : — The President, Mr. Chatterton, 
Mr. Baldwin Latham, and Mr. Symons. 

ExPEBiMENTAL RESEARCH CoMMTTTEE I — The President, Mr. Ahercromhy, 
Prof. Archibald, Mr. Eaton, Dr. Gilbert, Mr. Langhton, Mr. BoUo BosseU, 
and Mr. Symons. 

Committee on Recent Sunrises and Sunsets : — ^The President, Mr. 
Abercromby, Prof. Archibald, and Mr. RoUo Rnssell. 

At the reqnest of the Executive Council of the International Health Exhi< 
bition, the Council equipped a typical Climatological Station in the grounds 
of the Exhibition, in order that persons desirous of organising a station might 
see one arranged in accordance with the regulations of the Society. The 
enclosure was too small, and the instruments consequently too crowded ; the 
exigencies of the Exhibition not permitting of more space being granted. The 
Executive Council of the Exhibition engaged an observer to take readings 
daily, at 9 a.m. and 8 p.m. (which were printed in the Official Programme), 
and to be in regular attendance to show the instruments to such visitors as 
might wish to examine them closely. The Council are pleased to report that 
the Station attracted much attention, and that the observer was the means of 
affording valuable information to numerous visitors. The pamphlet '* Memor^ 
andum on CUnuUological Observations and their relation to Public Health *' 
was freely distributed, and was much appreciated. The Council also 
exhibited a number of large diagrams illustrative of climatic conditions 
prevailing in various parts of the world. 

The Executive Council of the Exhibition are willing that the Climatological 
Station shall form a feature of the International Inventions Exhibition of 1885, 
and have arranged that the observations shall be carried on during the interval 
between the two Exhibitions. 

At the request of the Executive Council of the Health Exhibition the 
Council of this Society arranged for a Conference on Meteorology in relation 
to Health, which was held at the Exhibition on July 17th and 18th. The 
attendance on both occasions was good, and the discussion on the papers 
well sustained. The Papers, together with the Discussion, were pnUJiBhed 
in Vol. XI. of the Health Exhibition Literature ^ and have been reprinted in 
the Quarterly Journal, Vol. X. p. 276. 

The inspection of the Society's Stations has been carried on as osoal. 
Some of the northern stations were inspected by Mr. Symons, and those in 
the South of England were visited and the instruments used therein carefolly 
compared by the Assist^t S^retary, who reported that they were generally 
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in a satisfactory state. The number of thermometers tested (205) was larger 
than usual, and their index errors were found, with few exceptions, to have 
remained constant. The greatest changes, as might have been expected, 
occurred in new thermometers, which had evidently been graduated soon after 
the tubes were filled ; and spirit was found at the top of the tube in a few of 
the minimum thermometers. In two or three cases the minimum thermo- 
meters probably gave erroneous readings, owing to the shifting of their 
indices from the shaking caused by the wind, &c. in consequence of the screens 
not having been firmly fixed, so that the Council recommend observers to 
pay more attention to the stability of their screens. 

The Council having purchased a photographic apparatus, requested Mr. 
Marriott to take photographs of the stations. This has been successfully 
done, and the resulting views are a useful supplement to the old method of 
plans of the position of the instruments and of the surrounding houses and 
trees. The photographs have been mounted in an album, which can be seen 
at the Society's rooms. 

In connection with the inspection of the Stations, the Council have much 
pleasure in stating that they have succeeded in reorganising that at Dartmoor. 
They trust that as the Medical Officer has promised to take the observations 
regularly, and to instruct a deputy, there will be no more gaps in the records 
of this important station. 

The whole of Mr. Marriott's report on the inspection of the stations will be 
found in Appendix I. (p. 78.) 

The Council are again indebted to the Rev. T. A. Preston for superin- 
tending the Phenologioal Observations and drawing up the Report thereof 
for the past year. (See p. 47.) 

The subject of the brilliant sunrises and sunsets first observed in the 
autumn of 1888 was discussed by the Council, and a Committee, consisting 
of Messrs. Abercromby, Archibald, and Rollo Russell, was appointed to 
investigate it. This Committee issued a Circular, requesting from observers 
in various parts of the world short memoranda — 

(1) As to whether any unusual appearances had been seen at sunrise or 
Bonset ; 

(2) If so, when they began ; and 

(8) Any particulars which may have attracted attention. 

To this circular several replies were received, but they were not sufficiently 
numerous to justify the drawing of conclusions, and the Committee proceeded 
to supplement them by extracts from various publications. The Royal 
Society, at a date subsequent to the appointment of the above Committee, 
nominated a Committee of their own to examine the entire question of the 
eruption of Erakatoa and the attendant phenomena, and as the Royal 
Bocieiy Committee had collected a large mass of information bearing on the 
sky coloration above mentioned, the Committee of this Society gladly 
accepted the invitation conveyed to them in the month of October, that its 
members should be co-opted into the Royal Society Committee, and that 
ihej shoold midertake the discussion of the entire mass of material b^^srai*^ 
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on that branch of the snbject. The Council have to regret thai the state of 
Mr. Abercromby's health has precluded his taking part in the disenssion 
hitherto. 

The attention of the Council having been directed to the local pheno- 
menon known as the Helm Wind of Cross Fell, Cumberland, they appointed 
a Committee, consisting of the President, Secretaries, Prof. Archibald, Mr. C. 
Harding and Mr. Whipple, who considered the subject of sufficient import- 
ance to organise a series of observations with a view to its elucidation. They 
reported that before recommending the establishment of a station with self- 
recording instruments on Cross Fell a circular letter should be inserted in 
the Penrith newspapers, calling attention to the subject, and inviting the 
contribution of records of past dates of Helm Winds and simple observations 
of various kinds in future. A circular letter has consequently been pre- 
pared, and sent to the Local Press, inviting not only records, bat also 
sketches and photographs of the cloud formations. Blank forms have been 
prepared, and will be supplied gratuitously by Mr. T. G. Benn, F.R.Met.Soc., 
of Newton Reigny, Penrith, who has kindly undertaken to act as local 
superintendent for the Society in this investigation. 

The Fifth Annual Exhibition of Instruments, which was held on March 
19th, was devoted specially to Thermometers, and was of a very interesting 
character. On the same evening the President read a paper on the BListory 
of Thermometers. A complete list of the exhibits will be found in the 
Quarterly Journal^ Vol. X. p. 196. 

The Papers read during the year have been of the usual interest, and excited 
much attention and discussion. As some Papers of considerable length 
have been read in full at the meetings, and as the number of Papers sent 
in for reading has increased, it was deemed advisable that in the case of 
long Papers only such portions as were of special interest should be read, 
the time occupied being limited to twenty minutes. It was also resolved 
that in the discussions, no one, except by special permission of the chairman, 
should speak for a longer period than five minutes. 

As the annual subscription has been increased it was decided, after due 
consideration, that the price of the Quarterly Jmimal should be fixed at 5s. 
each number^ and that the Meteorological Record should be charged Is. 6d. 
for each number, making a total of £1 6s. a year for the Society's publica- 
tions. 

The Library increases in value every year, not only by the additions of the 
pubHcations of other Societies, which are received in exchange, but also by 
donations and the purchase of books and manuscripts. Amongst the dona- 
tions received the Council desire to mention specially the bequest of the 
late Mr. Charles Greaves [Past President)^ which consisted of over one 
hundred volumes, many of which are somewhat rare. A list of these is given 
in Appendix IV. (p. 91). The Executive Council of tlie International Health 
Exhibition has presented to the Society a set of the Literature published in 
connection with the Exhibition. The Society has also obtained by purchase 
the MS. of Mr. Plant's Journals, kept in the neighbourhood of Birmingham 
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from November 1860 to August 1888 ; of that kept by Mr. Swanwick at 
Derby from July 1793 to November 1838 ; and of that kept in Edinburgh 
by Mr. J. McFarlane from January 1811 to June 1819. 

The Society has to deplore the loss by death of one of its Honorary 
Members, Capt. N. Hoflfmeyer, elected April l7th, 1878 ; and of nine Fel- 
lows: — ^Dr. Charles Barham, elected June 15th, 1864; Dr. Thomas Bridge 
Bott, elected January 20th, 1875; Rev. Charles Clinton Chevallier, M.A., 
elected December 20th, 1876; Dr. Fleetwood Churchill, elected February 
17th, 1864; Stephen Cushing, elected February 15th, 1882; James Eldridge, 
Assoc.M.Inst.C.E., elected May 17th, 1876; Henry Batson Joyner, M.Inst. 
C.E., F.R.G.S., elected January 15th, 1879; Rev. Frederick Silver, M.A., 
F.L.S., F.G.S., F.R.A.S., F.R.G.S., elected March 19th, 1862; John 
Whitfield, M.Inst.C.E., elected January 18th, 1860; and George W. Wigner, 
F.C.S., F.I.C., elected December 17th, 1879. 

The number of Life Fellows on the roll of the Society is 187, being an 
increase of six in the year ; and of Ordinary Fellows 895, being a decrease 
of twenty-three ; and there are nineteen Honorary Members, thus making a 
total of 551. 

The following table exhibits the changes which have taken place in the 
number of Fellows during the year : — 



Fellows. 


Annual. 


Life. 


1 

' Honorary^ 


Total. 


1888, December 81 ... 


418 


181 


1 ' 
19 


568 


Since elected ........... t 


+32 

- 5 

- 7 
-41 

- 1 

- 1 


+ 4 
+ 6 
- 8 

... 
• a. 
... 


+ 1 

! 

-1 

1 
... 

... 

1 


+87 



-11 

-41 

- 1 

- 1 


Since compounded ... 

Deceased 

Retired • 


Defaulters •• «•... 


Lapsed 


1884, December 81 ... 


896 


187 


19 


551 



The Balance Sheet (p. 86) shows the Society to be in a satisfactory position. 
It will be seen that the amount received for subscriptions during the year 
-was £756 9s., which is £881 Is. in excess of that for the previous year, and 
that the file composition fees amounted to £185. Several Life Fellows have 
made donations. to the Society of an equivalent to the difference between the 
old and new rates of composition; the sum thus realised was £45. The 
total receipts, including a balance of £244 8s. 5d. from 1888, amounted to 
jSl,439 14s. lid. The expenditure on the Journal was somewhat greater 
than usual, — ^the parts being larger, with more illustrations. The Meteoro- 
logical Office, however, contributed the sum of £15 towards the cost of 
the Plates illustrating Mr. C. Harding's paper. The changes in the By- 
Laws and the alteration in the title of the Society have necessitated a con- 
siderable amount of printing, &c. The expenses in connection with the 
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exhibit at the Interuational Health Exhibition and the printing of the pam- 
phlet for distribntion were JS81 17s. 6d. The inspection of the stations cost 
£58 2s. 7d., while £12 12s. 4d. was paid for the photographic equipment 
and printing of pictures, and £13 10s. for meteorological instruments. The 
snm of £261 17s. 6d., the result of Life Compositions, was invested in 
Stock, thus making the total expenditure for the year £1,248 58. 2d., and 
leaving a balance in hand of £196 9s. 9d. 

When investing the Life Compositions the Council resolved to sell out 
some of the stock invested in the New 8 per Cents., and to purchase with 
the proceeds of the same and the amount to be invested £500 New South 
Wales Stock 4 per Cent. The Society's money now invested is as follows : — 
(1) £800, Manchester, Sheffield and Lincolnshire Railway 4^ Debenture 
Stock; (2) £500, New South Wales Stock 4 per Cent. ; and (8) £168 68. 8d., 
New 8 per Cents. The current value of these, as shown in the assets, is 
£1,684 lis. 5d. 



APPENDIX I. 

IIepobt on the Inspection of the Stations dxtbino 1884. 

^H£ whole of the stations in the South of England have been inspected, and, 
with but few exceptions, have been found to be satisfactory. Special 
attention has again been given to the comparison of thermometers ; the 
instruments at all the stations (with two exceptions) having been tested with 
the standards. In all, 205 thermometers have been tested. In the mtgority 
of cases the thermometers agreed with the former comparisons, but in some 
instances changes had taken place. The greatest changes occurred in new 
thermometers ; that is, thermometers which had evidently been graduated 
soon after the tubes had been filled. Spirit was found at the top of the 
tube in a few of the minimum thermometers — in one case it amounted to 1^*2. 
Observers cannot be too careful in seeing that the index of the minimum 
thermometer when set agrees with the dry bulb reading, and also in watching 
for the first indication of spirit at the top of the tube. 

In two or three cases, where the screen was not firmly fixed, or where the 
thermometers were not placed horizontally, the index of the minimum was 
liable to be displaced by shaking. In three instances also, the mercury in 
the maximum thermometer had a tendency to run up the tube and give too 
high a reading. At one station this was particularly the case* the thermo* 
meter evidently giving an uncertain reading. 

At most of the stations the wet-bulb thermometer was in good working 
order, and had been properly attended to ; at several, however, the muslin 
and conducting thread should be changed much more frequently than they 
have been. At two stations the muslin was very dirty, hard, and almost 
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dry. After fresh mnslin and cotton had been put on at one of these places, 
the wet-bnib thermometer gave a reading 5° lower than previously. This 
clearly shows that great care and attention should be given by all observers 
to the working of the wet-bulb thermometer, otherwise the readings will not 
be correct. 

The thermometer screens should be painted white regularly once each 
year, as this not only preserves the wood and prevents it getting unduly 
heated, but also induces cleanliness inside the screen. Those observers who 
have their screens regularly painted generally keep their thermometers clean 
and the wet bulb in good order. 

At the request of the Council I have this year taken photographs of all 
the stations, and now beg to submit an album containing prints of the same. 
The photographs must not be looked upon from an artistic point of view, as 
they were taken in all sorts of weather, and sometimes under great 
difficulties. They, however, give a good idea of the exposure of the instru- 
ments and surroundings at the various stations. The observers have been 
greatly pleased with the proposal to photograph their stations, and have 
given me much assistance in carrying it out. 

From the photographs it will be seen that the instruments at a few of the 
stations are very much enclosed by shrubs, &c. At Tunbridge, asparagus is 
allowed to grow up in the summer so that the tops surround the 
thermometers, and almost hide the rain gauge. At Hastings, where the 
screen is in a confined situation and overhung by a cherry-apple tree, the 
instruments will be moved to a more open situation. At Strathfield Turgiss 
the site originally selected for the exposure of the instruments is now much 
enclosed by fruit trees. It seems therefore desirable to recommend that the 
instruments be moved to an enclosure in the adjoining field on the 1st of 
January next. 

On August 16th I went to Prinoetown and called upon the Governor of 
Dartmoor Prison, and inquired whether he could assist the Society in re- 
starting the Dartmoor station. He received me very kindly, and at once 
agreed to my request, and ofiered any site in the prison grounds that I might 
select. The Medical Officer, Dr. Watts, undertook to take the observations 
regularly at 9 a.m. and 9 p.m., and to forward the returns to the Society. 
Not being able to get the instruments formerly in use on Dartmoor, I ordered 
a set of thermometers, a rain-gauge, and Stevenson screen to be sent down 
from Mr. Casella. On August 27th, accompanied by Dr. Merrifield, I again 
went to Princetown, taking the barometer with me, and had the thermometer 
screen and rain-gauge placed on the lawn in front of the Infirmary, as shown 
in the photographs. The exposure is exceedingly good, and the observations, 
being under the control of the Governor, are likely to be continuous. 

In conclusion I beg to recommend that for the future observers should be 
requested to have all their new instruments sent to the Society's office for 
approval before purchase. By this means unsatisfactory and defective 
instruments would be discarded, and greater accuracy and uxuformity 
obtained. In support of thisf it is only necessary to refer to the black bulb 
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Bolar thermometer in vacuo — several instruments which I have examined 
differing as much as 12° when placed side hy side in the 8un*8 rays. 

If this privilege could he extended to all the Fellows of the Society, it 
would be a great boon, and would be tlic means of securing more reliable 
data than at present exist in many parts of the country. 

William Mabuott, 

Assistant Secretary. 
October 7th, 1884. 



Notes on the Stations. 

Alston, August IQih, — The observer was absent, but was seen 
subsequently. The instruments were well placed and in good order, except 
that the rain gauge funnel was not fixed sufficiently firmly, and that spring 
water had been (temporarily) used for the hygrometer, as there was a slight 
deposit on the muslin. A new coating was put on, and the importance 
of using only rain water was pointed out. Observer^ T. W. Dickinson. 
(Inspected by Mr. Symons.) 

Ashbubton, August 26f/t. — Mr. Amery was away from home at the time of 
my visit, but the observations were being taken by the housekeeper. The 
instruments were in good order, but the muslin on the wet-bulb thermometer 
should be changed more frequently. The thermometer screen required 
painting and also one of the posts fastening. — Observer ^ F. Ambbt, J.P. 

Babbacombe, August 2Zrd, — This station was in a satisfactory condition ; 
the thermometer screen, however, required painting. — ObserreTf E. E. Glyde, 
F.R.Met.Soc. 

Beddington, September 19th, — ^AU the instruments were in good order. 
The observer was requested to remove a tree which shaded the solar ther- 
mometer in the afternoon, and also to keep the tree to the south of the rain- 
gauge cut low. — Observer, S. Rostron, F.R.Met.Soc. 

Brampford Speke, August 2l8t. — The instruments were in the same 
position as at the last inspection, the thermometers being on a wall screen 
fixed to a garden wall with a north aspect. On comparing the thermometers 
it was found that the zeros of both dry and wet had risen 0^-2. As the rim of 
the rain-gauge was defective the observ'er was requested to start a new one 
in the garden, where there will be a good exposure. — Observer, W. H. Gamlbn. 

Bridoetown, August 26th, — The screen was moved to the south side of 
the lawn on January 1st, 1888. The thermometers were all in good order, 
and the station in a satisfactory condition. — Observer, T. H. Edmonds. 

Bude, August 19th, — The instnunents are in the same position as formerly. 
As the index of the minimum thermometer seemed liable to be shaken down 
in windy weather, the observer was requested to mount the instrument quite 
horizontally, to add inner louvres to the screen, and also to re-arrange 
the position of the thermometers. It is probable that the screen will very 
shortly be moved to a bettor situation. — Observer, J, Arthur. 

Cheltenham, August 29//(. — The observer was away from home at the time 
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of mj visii. On comparing the thermometers it was found that both the 
minimum and grass-minimum read too low, having spirit at the top of the tube. 
The covering of the wet-bulb thermometer was very dirty and hard, and 
ahonld be changed more frequently. The screen also required painting. As 
several of the trees in the neighbourhood subtended a considerable angle 
at the rain-gauge, the observer was subsequently requested to have their 
tops cut off. — Observer, B. Tyber, B.A., F.B.Met.Soc. 

Cboydon, September 19/^.— Every thing was in good order. As Mr. 
Mawley will shortly remove from Croydon the second order observations will 
be discontinued on December Slst. — Observer, E. Mawlet, F.B.Met.Soc. 

CuLLOMPTON, August 21st, — ^All the instruments were in good order. The 
trees to the West and West-north-west may possibly intercept the sun's rays 
in the evening from the sunshine recorder, if so it will only be for a short 
ihne.'^Observer, T. Turner, J.P., F.B.Met.Soc. 

Falmouth, August 18//i. — On June 21 st, 1888, the thermometers were 
removed to Mr. Fox*s new house, Garmino, which has a large garden, so that 
the exposure is very good and open. The rain-gauge, however, remains in 
the same garden as formerly, and is read at 10 a.m. by the Observatory staff. 
On comparing the thermometers it was found that the dry and wet had risen 
0°*2. The observer was requested to rearrange the thermometers and also 
to lay down more grass round the screen. — Observer, W. L. Fox, F.B.Met.Soc. 

FiNGHLET, September 18th, ^The works which were in progress at the time 
of the last inspection (1881) are not yet completed. A good deal of soil had 
been thrown up near the thermometer screen (as shown in the photograph), 
bat I was informed that this had only been the case for a fortnight. The 
screen urgently required painting. A sloping upper roof had been added like 
in the new pattern screen, but the wood had not been painted. The muslin 
oa the wet bulb was very dirty. A fresh site was selected for the instruments 
in a field where the exposure is very open. — Observer, H. C. Stephens, 
F.B.Met.Soo. 

GuEBNBBT, July 2ith. — Both the maximum and minimum thermometers 
wefe on the slant and not firmly fixed, and required to be mounted horizon- 
tally and securely fastened. On comparing the thermometers it was found 
that the maximum, which is graduated from — 50° to + 160°, read l°'l too 
hi^. — Observer, Dr. F. E. Carey, F.B.Met.Soc. 

Harestock, July SOth. — Every thing at this station was in a satisfactory 
condition.^ O^uMTv^r, Lebut.-Col. H. S. Knight, F.B.Met.Soc. 

Hastimos, September 12t/i. — The observations at the Infirmary were dis- 
continued on December 81st, 1888, since which time Mr. Wood has furnished 
observations from the Hollies. This is about a mile East of the former site 
and 110 feet above sea level, and the ground ^slopes considerably frx)m North 
to South. The thermometer screen is a double one and very firmly fixed ; 
it is, however, in a very confined situation, and is overhung by a cherry-apple 
tree. The maximum thermometer was slightly inclined with the top down- 
wards, so that the mercury had a tendency to creep up the tube. The water 
veseel was directly under the wet bulb. The rain gauge is placed 8 ft. 6 ins. 



82 BSPOST or THB OOUKGIL — MSVESmX X. 

above the ground in a gas main pipe filled with earth. As the gauge iras an 
old one it was recommended that a new 5 inch Snowdon gange be started on 
an adjoining plot of ground 1 ft above the soil. Also that the thermometer 
screen should be brought down to the same place, and that a square plot of 
grass should be laid down. — Observer, A. H. Wood, F.R.Met.Soc. 

Helston, Augttst Uth. — The observer was again away at the time of my 
visit, but I had an opportunity of examining the instruments. The dry and 
wet bulb thermometers were placed at the back of the screen, and the maxi- 
mum and minimum on two uprights in front, the mftTimnni being at the top 
and the minimum at the bottom. The mercury in the maximum ran up the 
tube whenever the screen was shaken, and consequently would give too high 
a reading in windy weather if not carefully manipulated. I altered its positicm 
by placing it near the minimum and inclining the tube slightly upwards. The 
minimum had 1^*2 of spirit near the top of the tube, which I dislodged after 
comparison -with the standards. — Observer, J. Gnx. 

Ilfbacombe, August 20th, — The instruments were in the same po8iti<m as 
formerly, and the thermometers agreed with the previous comparison. The 
observer was requested to move the maximum to the other side of the baro- 
meter, and to have holes cut in the board behind the backs of the maTimnVn 
and minimum, and to employ a better water receptacle for the wet bulb. — 
Observer, M. W. Tattam. 

IsLEwoBTH, September 5th, — This station was in good order. On comparing 
the thermometers it was found that the zeros of the dry and wet had risen 
0®-8 and 0°'6 respectively. — Observer, Miss E. A. Ormbbod, F.R.Mei.Soc. 

Maker, August 10th, — Since the last inspection the inner roof of the screen 
had been taken out in order to secure bettor circulation. All the instruments 
were in good condition. — Observer, Rev. P. H. Newnham, M.A., F.R.Met.Soc. 

Maboatb, September 10th, — This station was in a satisfactory condition 
and the instruments in good order. — Observer, J. Stokes, F.R.Met.Soc. 

Mablbobouoh, August SOth. — Since the last inspection (1880) a sunshine 
recorder and a set of earth thermometers at 6 ins., 1 ft., 1^ ft., and 2 ft. have 
been added to the equipment of the station. All the instruments were in a 
satisfactory condition except the wet bulb, the muslin on which was some- 
what dirty. — Observer, Rev. T. A. Pbbston, M.A., F.R.Met.Soc. 

Newton Reiont, Penbith, August 16th, — The instruments are in a small 
but well-exposed grass enclosure in the rear of the house — all appeared to be 
in good order. The sunshine recorder is fixed on a tall and stout wooden 
stand, and the exposure is perfect. The observer has a self-recording 
(Richard) barograph, and is daily expecting a thermograph from the same 
firm. — Observer, T. G. Benn, F.R.Met.Soc. (Inspected by Mr, Symons.) 

Old Stbeet, E.G. (St. Luke's), September 2drd, — The thermometers 
were found to be correct except the minimum, which had 0°-2 of spirit at the 
top of the tube. As smoke and dust are very prevalent in this neighbourhood 
orders were given for the screen to be painted twice a year. The observer 
had hitherto reported the direction of the wind as magnetic instead of true. 
'^ObserveTi Ret. A* P. Hocsin» 
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PoBTSuouTH, July 29th, — ^The observer was requested to have two uprights 
inserted in the screen on which to mount the maximum and minimum which 
are now placed at the back, and also to have the screen painted. The deputy 
observer appeared to under-estimate the amount of cloud. — Observer, B. £. 
Power, L.R.C.P. 

PRmcETowN, Dabtmoor, Awfust 27 th'2Qth. — This station has been re- 
organised, and with the consent of the Governor, the instruments are placed 
on the lawn in front of the Prison Infirmary. The observations were com- 
menced by Dr. T. F. Watts, who unfortunately died in October, since which 
time they have been continued by his colleague. — Observer, Dr. V. N. 

BiNDLET. 

Ramsoate, September 11th, — The instruments were in good order. The 
observer was requested to have the dry and wet raised a little, and the water 
receptacle lowered, and also to have the top cut off a pear tree to the North- 
west, as it made a considerable angle with the rain-gauge. — Observer^ 
M. Jackson, F.R.Met.Soc. 

Keqent's Park, September ISth. — This station was not in a satisfactory 
condition. The muslin on the wet bulb was very dirty ; after I had put on 
fresh muslin the wet bulb read 5^ lower than previously. On comparing the 
thermometers it was found that the maximum read 0°-6 too low, and that the 
minimum had some spirit at the top of the tube. On inquiry I found that 
the minim nm was set (but not read) at 8 p.m., so that the reading at 9 a.m. 
did not refer to the whole of the previous twenty-four hours ; and that the 
maximum was read and set at 9 p.m. and not at 9 a.m. It also appeared 
that the corrections for index error had not been applied to any of the read- 
ings of the thermometers. The screen, which was rather dirty, required to 
be painted white, — Observer, W. Sowerby, F.R.Met.Soc. 

ScALEBT Haix, August 19th. — The rain-gauge was not quite firm, and the 
wet bulb thermometer was dry, owing to the conducting thread being too 
small and of too close a texture. This was put right, and the observer 
shown how to keep it so. All other instruments and arrangements perfectly 
satisfiEtctory. — Observer, R. A. Allison, F.R.Met.Soc. (Inspected by Mr. 
Sjmons.) 

Srathwaite, August 9th, — The observer was absent, but the record was 
very neatly kept, and instruments were all in excellent order j quite clean, 
and the muslin of the hygrometer in good condition. The brass mountings 
of one thermometer were being corroded by damp, and one of those of 
another was broken, but the tube was firmly held by its second. It would 
be well if opticians could be induced to employ only one pattern of mounting 
and of screw for standard instruments, as then fresh ones could be put on 
either by the inspectors or by the observers. — Observer, W» Dixon. 
(Inspected by Mr. Symons.) 

SmuouTH, August 28t/». — Every thing was in good order. A large tree 
to the South-west of the rain-gauge had been blown down since the last 
inspection, the exposui'e from that quarter being consequently more openi— ^ 
Obmrver^ Db« Wi T. Radyoedi F.R.Met.So«i 
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Southampton, July 22nd, — This station was in good order. Several trees 
and bushes have been cut down since the last inspection, so that the exposure 
is more open. — Observer, Rev. H. Gabbett, M.A., F.R.Met.Soc. 

Southboubne-on-Sea, July 28n2. — This station was in a satisfactory con- 
dition. Dr. Compton is of opinion that the sunshine recorder gets out of 
focus by the evening, and consequently does not register a sufficient amount 
of sunshine. — Observer, Db. T. A. Compton, F.R.Met.Soc. 

Southend, September 16f/(. — ^AU the instruments were in good order except 
the maximum, which was not working satisfactorily. The mercury seemed to 
run up the tube and give too high a reading. — Observer y G. LiNawooD. 

South Nobwood, September Idth, — On comparing the thermometers they 
were all found to be correct. A second rain-gauge had been started a few 
months previously at the bottom of the slope on which stand the other instru- 
ments. The results showed that the lower gauge collected slightly more rain 
than the upper one. — Observer, W. F. Stanley, F.R.Met.Soc. 

Stowell, August Wth, — The instruments arc placed on a lawn in a garden 
well exposed and open. The ground rises on the North-east, but otherwise 
it is moderately level. The district, however, is somewhat undulating. The 
screen Is a large home-made one. The observations appeared to be taken in 
a satisfactory manner. — Observer, Rev. H. J. Poole, F.R.Met.Soc. 

Stbathfield Tubgiss, July 21st, — On comparing the thermometers it was 
found that the maximum, minimum and grass minimum had altered somewhat 
since the last inspection (1880). During the summer, when the shrubs are 
numerous and full grown, the exposure is confined. It is therefore desirable 
that' the instruments should be removed to an enclosure in the acyoining field 
on January Ist, 1886. Owing to various causes the Rev. C. H. Chriffithwill 
not be able to continue the second order observations after this month, but 
will furnish climatological observations instead. — Observer, Rev. €• H. 
Gbiffith, F.R.Met.Soc. 

SwANAOE, July 28ri. — I found that Dr. Jumeaux had left Swanage, and 
that the observations had been discontinued at the end of June. Mr. AndrewSi 
who had acted as joint observer with Dr. Jumeaux, had ceased observing in 
January, as the station was a considerable distance from his house. The 
instruments had been handed over to another gentleman, but the observations 
did not appear to have been regularly made. 

SwABBATON, Juhj 80t/i. — ^All the instruments were in good order. — Observer , 
Rev. W. L. W. Eybe, M.A., F.R.Met.Soc. 

Tbignmouth (Bitton), August 22nd, — On comparing the thermometers it 
was found that tiie zero of the wet bulb had decreased 0°'4. This thermo- 
meter was subsequently sent to Kew for re-verification, but was broken in 
transit. The thermometer screen required painting. — Observer, Db. W. C. 

Lake. 

Teignmouth (Woodway), August 2Qrd, — This station was in a satisfactory- 
condition. The observer undertook to have the screen painted white instead 
of oak gramed. — Observer^ G. W. Obmebod, M.A., F.R.Met.Soc. 

ToBQUAY, August 25 tA. — The observer was away from home at the time of 
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my visit, but the gardener was in charge of the observations. He, however, 
only read the thermometers to half-degrees. On comparing the thermo- 
meters it was fonnd that all their zeros had changed. The screen required 
painting. — Observer^ C. J. Habland. 

TuNBBiDaE, September 12th, — ^The observer was away for his holiday, and, 
as he has no deputy, no observations were being made. Most of the instru- 
ments had been removed, and consequently could not be tested. The 
exposure was unsatisfactory, as the asparagus is allowed to grow to such an 
extent that the tops surround the thermometer screen and almost hide the 
rain-gauge. — Observer, W. C. Punnett, F.B.Met.Soo. 

TuNBBmoE Wells, September 12th. — The instruments were all correct. 
The screen required painting. As lawn tennis is played near the instruments 
they will be removed to another situation on January Ist, IQSB.-^-Observerf 
F. Gbebn, M.A., F.B.Met.Soc. 

Vbntnob, July 2Sth. — ^All the instruments were in good order. The small 
mound to the North of the rain-gauge will be removed and the gauge placed 
4 ft. farther from the thermometer screen. — Observer^ H. Saqab. 

Weston-sxjpeb-Mabe, August 29tA.-^The thermometers were all correct 
except the minimum, which had some spirit at the top of the tube. The 
screen required painting, and also strengthening with additional stays, as it 
shakes during windy weather and causes the index of the minimum to go up 
with Westerly winds anid go down with Easterly winds. — Observer , W. E. 
Pebbbtt. 

Wbtmouth, July 26th, — ^The instruments were in the same position as 
formerly. On comparing the thermometers it was found that the zeros of 
the dry and minimum had altered somewhat. — Observer, Sebjeant J. Evans, 
BJE. 

WoBTHiNO, September l^th, — This station was in good order. On com- 
paring the thermometers it was found that the dry, wet, and maximum had 
increased by 0^*2, and that the minimum had 0^*4 of spirit at the top of the 
tube. — Observer, W. J. Habbis, M.B.C.S., F.B.Met.Soc. 
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AagTRACT OF Receipts and Ezfbnditueb 

Eeoeiptb. 

£ «. d. £ f. d. 

Balance from 1883 • 244 8 6 

Dividends— M. 8. and L. B. 4 } Debentare Stock 85 5 

Do. N.S. W. Stock 4 per Cent 9 15 10 

Do. KewSperOents 10 19 11 



SnbscriptionB for 1882 5 10 

Do. 1883 83 2 

Do. 1884 686 3 

Do. 1885 42 8 

EntranoeFeefl 40 

Life Compositions 135 

Donations by Life Fellows (Messrs. W. D. Howard, H. Mdlish, 

H. Toynbee, J. P. H. Walker and F. Wilkin), Sco. .. 45 



56 9 



976 9 



Meteorological Office :— 

Copies of Monthly Betnms (11 months) 91 18 4 

Do. Annual „ 2 10 

Do. Weekly „ including postage 5 10 

Grant towards Inspection expenses • 25 

Do. M printmg Mr. C. Harding^s Paper 15 

189 4 2 

Sale of PubUoations 28 17 7 
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Journal, rfe.:— 

Quarterly Joomal Not. M-8a IB5 18 S 

Illoiitratioiia , 60 IB 9 

Authors' Copies 13 Ij g 

JleteorologicalBeoord, Nm. II-U H 6 9 

Sc^trar-Oeaerol'e Bepoita , ,.. 8 8 

Printing, 4e.:— 

General Printing '. 81 19 8 

lilt ol Fellows uid Bf-LavB 20 3 « 

'*'™* OU 8 

Statioiia? aO 18 

Booksuid Bookbitidiiig ...,,, U 18 

Stamped Beodpt Booki la 11 

SaJoTif;— 

AMiBtuit-SoereUir 176 q q 

Compotoi Ijjr 10 g 

OJUi Expetaa .— 

Seat andSonaekeeper ,,,, ^g 7 q 

FDiaitDre, Insurauoe and Ookla 7 7 ^ 

P"**^* 47 10 9 

Befreshmenta at Hertings I3 g ^ 

Tbennometer Exttibition Expenses 1 g g 

Intarnstioiisl He&ltb Ezhibitioa Eipeowfl ,,, SI IT 6 

Foroeiaaad Petty Eipenaefi 9 10 g 

SubBcriptions OTcrpud letonied , 5 g 

D Bootch and Ituli Chaqnea 3 10 



Hwtogia[duo Eqo^ment and Meting la ij 

Obanrera at Old Btraet and SeathwaUa [ 7 % 

IS 10 



lunaUnent of Ule Compoaitiona, 1SB3-4 . 



At Bank of England ISl q g 

In baada of the Aauitaol-SaeretMT 19 9 8 

ISO 9 B 
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J. B. HABDINO, 1 
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APPENDIX m. 
Obituary Notices. 

Dr. Charles Barham was born at Truro Vean, on March 9th, 1804, and 
was educated at Bodmin and Downing College, and subsequently at Queen's 
College, Cambridge. He also studied at Edinburgh, Paris, and Bologna. 
He took the degree of M.B. in 1827, and M.D. (Cantab.) in 1860. Dr. 
Barham first commenced his regular practice as a physician in Plymouth, 
but left there for an appointment at the Tavistock Dispensary. He returned 
to Truro in 1832, where he remained and practised as a physician till the 
close of his life. 

Dr. Barham held many various offices, and was greatly esteemed in 
Truro. He was elected Mayor in 1858. 

In 1838, Dr. Barham, in conjunction with the late Mr. W. Mansil Tweedy, 
as joint Secretaries of the Royal Institution of Cornwall, and with the aid of 
Sir Charles Lemon, Sir R. R. Vyvyan, Mr. Davies Gilbert, and other 
gentlemen of Cornwall, revived and reorganised that Institution, and at an 
early meeting of the members in the same year gave an address on the 
importance of accurate observations of the weather in regard to temperature, 
barometric pressure, the direction and intensity of the wind, and the number 
of dry, wet, fine, and cloudy days, with a view of a just comparison of the 
county with the climate of other places. He urged that the central situation 
of Truro rendered it a most eligible site for a meteorological observatory, 
and urged that early steps should be taken to carry out this object. He 
pointed out the great equability of our climate, and contrasted the annual 
range of the thermometer with that of London and of the South of France. 
It was determined that the necessary instruments should be at once pro- 
cared, and the observations taken by the Curator, under the superintendence 
of Dr. Barham, and the results given yearly in the Journal of the Institution. 

During the last two years of his life, with great labour and zeal Dr. Barham 
reduced and tabulated the whole series of observations from 1840 to 1881 in- 
elusive, which are now being published in a separate form by the Institution. 

Dr. Barham took great interest in meteorology, and collected and discussed 
the observationR made in various parts of Cornwall for the Journal of the 
Royal Institution of ComtcalL He also wrote a number of papers on meteoro- 
logical subjects, which were chiefly published in the same Journal. 

Dr. Barham died on October 18th, in the 80th year of his age. 

In the early death of Captain Niels Hoffmeyer, which occurred at 
Copenhagen, on February 10th, modem Meteorology has lost one of its most 
zealous and successful students, and one whose place it will be hard to fill. 
Like several of our own physicists, Hofi'meyer was an artillery officer, and 
had attained the rank of Captain. At the close of the Prussian war he had 
fallen mto bad health, and accordingly on the reduction of the Danish Army, 
which then took place, his name was removed from the active list, so that ho 
was for a time unoccupied. 

The Danish Meteorological Institute was established in 1872> aa<i C^^^* 

nW fSBIIi.*— YOL. XI. ^ 
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Hoffmeycr was uominaied as its first Director. There could scarcely have 
been a more fortunate appointment, as Capt. Hoffmeyer was gifted not only 
with unusual energy, but also with a very pleasant manner, so that he made 
friends for his Office and his work wherever he went. 

He will best be known by his Atlas. He undertook to prepare daily 
weather charts of the Atlantic, practically as a private speculation of his own, 
and he actually published them for the period of 8^ years ; and he had but 
just announced his intention to resume this work in combination with the 
Deutsche Seewarte, under Dr. Neumayer, when he was taken from us. 

The most important results he had deduced from his own charts were con- 
tained in his pamphlet, Etud^surles Tempetes de V Atlantiqiie Septentrional et 
projetd*un Service Teleyraphique International relatifd cet Ocean^ andnp to the 
very last he never ceased to use his utmost efforts for the establishment of a 
meteorological telegraphic service with America, vid the Faroes and Iceland. 

While Hofimeycr*s chief work was done in the domain of Synoptic 
Meteorology, he by no means disregarded Climatology, and the service 
which the Danish Office has rendered to that science by the maintenance of 
stations in Iceland and Greenland has been very material. 

When Capt. Hoffmeyer was in London in 1888, as Danish Commissioner 
of the International Fisheries Exhibition, he was complaining of great 
weakness of the heart, and during December he was laid by for some time. 
He had somewhat recovered, when he was seized with rheumatic fever, to 
which he fell a victim on February 10th. 

He was elected an Honorary Member of this Society on April 17th, 1878. 
He was one of the Secretaries of the Meteorological Congress of Rome, 1879 ; 
and of the Conference on Maritime Meteorology in London, 1874 ; bat his chief 
official service of this nature was as Secretary to the International Polar Com- 
mission, where his loss, coming after that of Weyprecht, will be severely felt. 

Ue\, FfiEDEBicK Silver was born at St. John's Wood, in 1821. He 
received a private education in the early part of his life, afterwards proceed- 
ing to Worcester College, Oxford, where he graduated about the year 1846. 

Soon after leaving Oxford he took holy orders, and eventually held the 
living of Norton-in-Hales, Market Drayton, where he was rector for more 
than thirty years. 

Though laying claim to no high intellectual power, he was possessed of a 
kind and benevolent spiiit, which he exercised for the benefit of those within 
his circle, and especially the humbler classes. At frequent intervals ho 
gathered in his rectory grounds large numbers of the working classes from 
the neighbourhood for the purpose of lectures upon botanical, geological, and 
kindred subjects, and also to inspect the objects in his museum, the collection 
of which had occupied his attention for many years. He thus endeavoared 
to elevate the masses and foster an interest in things superior to their every 
day surroundings. He died at Norton, Market Drayton, on August 28th. 

He was elected a Fellow of this Society on March 19th, 1862. 

Mr. Silver was also for many years a Fellow of the Linnean, Boyal 
Astronomical, Boyal Geographical, and Geological Societies. 
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APPENDIX IV. 
List of Bookb bequeathed by the late Mk. Charles Gkeaves. 

Adams, G. — Lectiire8 on Natural and Experimental Philosophy. Second 
Edition. 5 vols. 8vo. (1799.) 

Aeolus. — A Circular Invitation to contribute to the History of tho Weather. 
8vo. (1844.) 

Ansted, Prof. U. T.— Water, and Water Supply. Surface Waters. 8vo. 
(1878.) 

Bateman, Dr. T. — Reports on the Diseases of London, and the state of the 
Weather, from 1804 to 1816. 8vo. (1819.) 

Bbnnet, Dr. J. II. — Winter and Spring on the Shores of the Mediterranean. 
Fifth Edition. 8vo. (1875.) 

Berg II, A. — On the Causes of distant alternate Periodic Inundations over the 
low lands of each Hemisphere. 8vo. (1830.) 

Birt, W. R.— Handbook of the Law of Storms. New Edition. 8vo. (1879.) 

Brown, Dr. J. C.^Forests and Moisture. 8vo. (1877.) 

Hydrology of South Africa. 8vo. (1876.) 

Reboisement in France. Second issue. 8vo. (1880.) 

Cautley, Col. Sir P. F.— Ganges Canal. 8vo. (1864.) 

Caldcleugh, a., F.R.S. — Account of the Great Earthquake in Chile, 
February 2Uth, 1875. 4to. (1836.) 

Chambers, F. — Diurnal Variations of the Wind and Barometric Pressure at 
Bombay. 4to. (1873.") 

CoLDiNG, A. — Miscellaneous Papers. 4to. (1867-72.) 

Cotton, Major-Gbn. Sir A., and Cautley, Col. Si« P. F.— The Ganges 
Canal. 8vo. (1864.) 

Cotton, Major-Gen. Sir A.— Reply to Col. Sir P. Cautley's "Disquisition " 
on the Ganges Canal. 8vo. (1864.) 

Croydon. — Details of the terrible Storm in Croydon, June 23, 1878. 16mo. 
(1878.) 

Dalrykple, Dr. D. — Meteorological and Medical Observations on the 
Climate of Egypt. 12mo. (1861.) 

Daltom, Dr. J., F.R.S.— Meteorological Observations and Essays. Second 
Edition. 4to. (1834.) 

Db La Rue, Dr. W., F.R.S., Stewart, B., F.R.S., and Loewy, B. — 
Researches on Solar Physics. First and Second Series and Appendix. 4to« 
(1865.) 

ENCYCLOPiBDLA Britannica, Part 9, Ninth Edition. 4to. (1875.) 

Encyclopedia Metropolitana. Second Division. 4to. (1848.) 

Gbnibys, M. — Essai sur les Moyens de Couduire, d'Elever et dc Distribucr les 
Eaur. 4to. (1829.) 

Grantham, R. B. — Report on the Floods in Somersetshire in 1872-73. 
Foolscap Folio. (1873.) 

GuARiNi, G., Palmieri, L., ED ScACCHi, A. — Memoria suUo Incendio 
Vesuviano del mese di Maggio, 1855. 4to. (1855.) 

Harris, Sir W. Snow.— -Observations on the Effects of Lightning on Floating 
Bodies. 4to. (1823.) 

Heat and Cold, Treatises on. By Dr. E. Darwin, Rev. J. Farquharson, 
G. Fonlyce, C. Hatchett, AV. Ilerschel, Sir E. Home, Dr. J. Hunter, Dr. A. 
Marcet, r, Prevost, J. Six, Sir B. Thompson, R. Walker, and others. 

IIkat, Treatises on. By W. Herschel, M. Lavoisier, M. de la Place, and 
others. (2 vols.) 

Hennessy, Prof. II., F.R.S. — On the Distribution of Temperature in the 
lower region of the Earth's atmosphere. 4to. (1867.) 

India. — Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor-General's Office, Calcutta, 1868. 8vo. (1868-9.) 

India. — ^Report on the Meteorology of the Punjab, 1870. Foolscap Folio^ 
(1871.) 
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lNDiA.--Xortli Western Provinces.— Report on Meteorological Observations, 
1872-4. Foolscap Folio. (1873-5.) 

Jeffries, Dr. J.— A Narrative of the two Aerial Voyages of Dr. JeflEries with 
Mong. Blanchard. 4to. (178G.) 

Jones, J. M. — The Naturalist in Bermuda. 8vo. (1859.) 

KOPP, H.— Einiges uber Witterungsangaben. 8vo. (1879.) 

Kreysio, Dr. F.— A Treatise on the Use of the natural and factitious Waters 
of Carlsbad, Ems, Marienbad, Ac, Pt. II., 8vo. (1824.) 

Lavoisier, M.— Essays on the Effects produced bv various Processes on Atmo6* 
pheric Air. Translated from the French by T. Henry, F.R.S. 8vo. (1783.) 

Lavoisier, M.— Essays Physical and Chemical. Vol. I. Translated from 
tlie French by T. Henry, F.R.B. 8vo. (1776.) 

Lee, Dr. E.— Spain and its Climates. rRe-issued) 12mo. (1860.) 

Library op Useful Knowledge. Natural Philosophy. Parts !• and II. 
8vo. (1829-32.) 

Lloyd, Rev. Dr. H.—Notes on the Meteorology of Ireland. 4to. Q864.) 

LooMis, Prop. E. — On two Storms which were experienced throngnoat the 
United States, February 1842. 4to. (1846.) 

Mallet, R., F.R.S.— Account of Experiments made at Holyhead (North 
Wales) to ascertain the Transit- Velocity of Waves, analogous to Earthquake 
Waves, tlirough the Local Rock Formations. 4to. (1861.) 

Nares, Cait. G. S.— The Official Report of the Recent Arctic Expedition. 
8vo. (1876.) 

Peclet, Prof. E. — Nouveaux Documents relatifs au Chanfiage et k la 
Ventilation des Etablisscments Publics. 4to ? (1854.) 

Peclet, Prof. E.— Trait6 de la Chaleur. TroisiSme Edition. 8vo? (1844.) 

PiDDiNGTON, II. — Conversations about Hurricanes. 8vo. (1852.) 

The Horn Book of Storms for the Indian and China Seas. 

8vo. (1844.) 

PoTTS, T.— Gazetteer of England and Wales. 8vo. (1810.) 

Priestley, J. — Historical Account of the Navigable Rivers, Canals, and 
Railways, throughout Groat Britain. 4to. (1831.) 

Ravenstein, E. G. — The Oarsman's and Angler's Map of the River Thames 

Reid, Lieut.-Col. W., F.R.S. — An Attempt to develop the Law of Storms. 
Third p:dition. 8vo. (1850.) 

Rennell, Major J., F.R.S. — An Investigation of the Currents of the Atlantic 
Ocean. Three Vols. 8vo. (1832.) 

ScoRESBY, Rev. W. — Description of some remarkable Atmospheric Reflections 
and Refractions obser\'ed in the Greenland Sea. 4to. (1822.) 

ScX)RESBY, Rev. W. — Observations on the Errors in the Sea Rates of Chrono- 
meters. 4to. (1822.) 

Slade, II. P.— A Short Practical Treatise on Dew Ponds. 8vo. (1877.) 

Smith, Lieut.-Coi^ R. B. — The Cauvery, Kistnah, and Godavery. 8vo. 
(1856.) 

Smithsonian Institution.— On Certain Storms in Europe and America, 
December 1836. By Prof. E. Loomis. 4to. (1859.) 

Smithsonian Institution. — On Fluctuations of Level in tlie North American 
Lakes. By C. Whittlesey. 4to. (1859.) 

Smithsonian Institution. -The J^aw of Dejiosit of the Flood Tide, its 
dynamical action and office. By Lieut. C. H. Davis. 4to. (1852.) 

' Smithsonian Institution. — ^Winds of the Northern Hemisphere. By Prof. 
J. H. Coffin. 4to. (1853.) 

Temperature, Treatises on. By C. H. D. Buys Ballot, J. Glaisher, and 
Prof. C. Martins. 

Tides and Waves, Treatises on. By G. B. Airy, Capt. Sir E. Belcher, J. 
Kyd, J. W. Lubbock, J. S. Russell, G. J. Stoney, and Rev. W. Whewcll. 

Van Mons, J. B.— Quelques Particular! t6s concemant les BrouiUards de 
diiferentc nature. 4to. (1827.) 

Miscellaneous. Papers by H. F. Blanford, Prof. G. Forchhammer, F. 
Ronalds, Dr. H. de Schlagintweit, and Dr. N. D. Smith. (2 Vols.) 
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List of Books Purchased. 

Baker, T. H. — Records of the Seasons, Prices of Agricultural Produce, and 
Phenomena observed in the British Isles. 8vo. (1883.) 

Birmingham. — Monthly Meteorological Reports of Observations made at the 
Philosophical Institution, 1841 to 1845. 8vo. (1841-5.) 

Blodoet, L. — Climatology of the United States. 8vo. 0857.) 

Collectanea Meteorologica sub auspiciis Societatis Scientiarum Danicse 
edita. Fasc. lY. Continens observationes in Gronland institutas per annos 
1832-54. 4to. (1856.) 

DuBUN, Trinity College. — Observations made at the Magnetical and 
Meteorological Observatory. Vols. I. -II., 1840-50. 4to. (1865-9.) 

Greenwich. — Report of the Astronomer-Royal to the Board of Visitors, 1871. 
4to. (1871.) 

Hann, Dr. J. — Handbuch der Klimatologie. 8vo. (1883.) 

Hellmann, G. — Repertorium der deutscnen Meteorologie. 8vo. (1883.) 

International Health Exhibition, 1884.— -Meteorology in Relation to 
Health. 8vo. (1884.) 

.—Official Catalogue. Third 

Edition. 8vo. (1884.) 

L*Institut Meteorologique Danois et le Deutsche Seewarte. — Cartes 
Synoptiques Joumalidres du Temps, embrassant le Nord de T Atlantique et une 
partie des Continents avoisinants, Dec. 1880 to May 1881. Folio. (1884.) 

Lisbon. — ^Annacs do Observatorio do Infante D. Luiz. Magnetismo Terrestrc. 
(1858-68.J Folio. (1870.) 

(1863-71.) Folio. (1874.) 

Lisbon. — ^Trabalhos do Observatorio Meteorologico do Infante D. Luiz na 
Escola Polytechnica. 1858-62. Folio. (1859-63.) 

Mason, dr. J. A. — ^A Treatise on the Climate and Meteorology of Madeira. 
8vo. (1860.) 

Maury, Lieut. M. F.^Ezplanations and Sailing Directions to accompany 
the Wind and Current Charts. Fifth Edition, enlarged and improved. 4to. 




McFarlane, J. — Daily Observations on the State of the Weather at Coats 
Hall, Edinburgh, Jan. 1, 1811, to June 28, 1819. (MS.) 

Miller, Dr. J. F., F.R.8. — Singular Iridescent Phenomenon seen on Winder- 
mere Lake, Oct. 24th, 1851. 8vo. (1853.) 

Philadelphia, GiRARD College. — Obsei*vations at the Magnetic and Meteoro- 
lofiTical Observatory, 1840 to 1845. (Three vols.) 8vo. (1847.) 

PLANT, T. L. — Meteorological Diarv kept at Vauxhall, Feb. to Sept. 1841, 
and at Moseley, Birmingham, Nov. 1860 to Aug. 1883. (MS.) 

Prestwich, J., F.R.S.7-Tables of Temperatures of the Sea at different Depths 
beneath the Surface, 1749 to 1868. 4to. (1875.) 

Reslhuber, p. a. — Die Constanten von Kremsmiinster. 4to. (1853.) 

. — Ueber das magnetische Observatorium in Kremsmiinster 

nnd die vom Jahre 1839-50 aus den Beobachtungen abgeleiteten resnltate. 4to. 
(1854.) 

Royal Engineers. — ^Abstracts from the Meteorological Observations taken at 
the Stations of the Royal Engineers in the year 1853-4. 4to. (1855.) 

SWANWiCK, T. and J. T.— Meteorological Observations made in Derby, July 
1793 to Nov. 1838. (MS.) 

The Scientific Roll, No. 12. 8vo. (1884.) 

•* Times " Register of Events in 1883. 8vo. (1884.) 

Toronto. — Monthly Meteorological Register at the Provincial Magnetical 
Observatory, Oct. 1863 to May 1864. Single Sheets. (1863-4.) 

U. S. Coast Survey. — Reports of the Superintendent showing the progress of 
the Survey during the years 1867 to 1 873, and 1875, 4to. (1869-78.) 
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Vienna. — Jahrbuch der K. K. CentralansUlt f&r Meteorologie and Erdmag- 
netismus. Band I.-IV., 1848-1852. 4to. (1864-6.) 

Washington. — Astronomical and Meteorological Observations made at the 
U. S. Naval Observatory, 1870-72 and 1874. 4to. (1873-7.) 

Year-Book of the Scientific and Learned Societies of Great Britain and 
Ireland. 8vo. (1884.) 
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Donations received during the Year 1884. 

Presented by Societies, Institutions, &c. 

Adelaide, Observatoby.— Meteorological Observations made in South Australia and 
the Northern Territory during 1881. 

Adblaide, Rotal Soczbty of South Austbalu. — Transactions and Proceedings and 
Report, Vol. VI., 1882-83. 

Batavia, Observatory. — Bainfall in the East Indian Archipelago, 188S. 

Beruk, Deutsche Metsobologischb Gesbllschaft. — Meteorologisohe Zeitsohrift, 
Jan. to Oct. 

Berlin, K. Pbbussischb Statirttsche Bureau. — Preussische Statistik, LXXVIII., 
Ergebnisse der meteorologischen Beobaehtungen im Jahre 1883. 

Bombay, Government Odsebvatoey. — Magnetical and Meteorologioal Observations, 
1879 to 1882. 

Bombay, Meteobological Office. — Brief Sketch of the Meteorology of the Bombay 
Presidency in 1882-83. 

Bbisbanb, Genbral Reoisteb Office.— Qaeensland, Vital Statistics, 1883. Twenty- 
fourth Annual Beport. — Report on the Vital Statistics, Oct. 1883 to Sept. 1881. 

Bbisbanb, Boyal Society of Queensland.— Proceedings, Vol. I. Part 1. 

Brussels, L*Obsbbvatoirb Boyal. — Annaaire, I88i. — Bibliographie G£n6rale de 
TAstronomie. Par J. C. Houzeau et A. Lancaster. Tome II. — Bulletin M6ttorologiqne, 
Dec. 1883 to Nov. 1884.— Diagrammes du M6t6orographe van Rysselberghe, 1880-82. — 
Exposition Critique de la M6thode de Wronski pour U B63olntion des I^bltoes de 
Mteanique Celeste ; par G. Lagrange. Premiere partie.— Observations Mfittoologiquea 
faites auz Stations Internationales de la Belgique et des Pays Bas, 1880.— Vade- 
Mecum de l*Astronomie, par J. 0. Houzeau. 

Bukharest, biSTiTUTUL Mbtborolooic al Romaniei.— Servioiulu Meteorologies in 
Europa. Note de C&lctoriS de St. C. Hepites. 

Gairo, SociiiTi: KatDrruLE de G^oorapbie. — Bulletin, Serie H, No. 5.— Notice par 
le Dr. Bonola Fr6deric. 

Calcutta, Mbteobolooical Office.— Indian Meteorological Memoirs, Vol. n.. Part 
2. — Begisters of Original Observations reduced and corrected, March 1883 to April 
1884.— Report on the Administration of the Meteorological Department of the Govern- 
ment of India in 1882-83. 

Calcutta, St. Xavieb's Collbob Observatory.— Meteorological Observations, July 
1883 to June 1884. • 

Cape Town, Meteobolooical Commission.— Average Bainfall, Cape Colony.— Beport 
for the year 1883. 

Christiania, Editino Committee, Norweoiak Nobth Atlantic Ezpkditzon, 1876- 
1878. — Zoology. Asteroidea, by D. C. Danielssen and J. Eoren. 

Chbistianu, Noewboisches Mbteorolooische Institut.— Jahrbuch fiir 1883. 

Copenhaoen, Danske Mbteobologiskb Institut. — Bulletin M6t^rologiqu6 dn Nord 
Dec. 1883 to Nov. 1884. 

Cordoba, Acadbmia Nacional de Sciencias. — Boletin, Tomo VI., Entregas 1 to 8. 

CoBDOBA, Oficika Mbteobol6oica Aroentina. — Tnforme Anual, 1883. 

Cbacow, K. E. Stbbnwarte. — Meteorologisohe Beobachtangen, Nov. 18S3 to Nov 
1884. 

DoRPAT, Physikausohes Obsbrvatorium. — Meteorologisohe Beobaehtungen. 1877 to 
1880. 

Dublin, General Reoisteb Office. — Twentieth Detailed Annual Beport of the 
Registrar General of Marriages, Births, and Deaths in Ireland, 1883. — Weekly 
Returns of Births and Deaths. Vol. XX. No. 62 to Vol. XXI. No. 61, 
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Dublin, Botal Dublin SociETT.*-Scientific Proceedings, Vol. III. (New Series) 
Pari 6 to Vol. IV. Part 4.— Scientific Transactions, Vol. I. (Series IL) Parts 20 to 25, 
and Vol. m. Parts 1 to 3. 

DuBUN, Botal Ibish Academy.— Proceedings, Science, Ser. II. Vol. IV. Nos. 1 and 
2; Polite Literature and Antiquities, Ser. 11. Vol. II. No. 5. — Transactions, Science, 
Yol. XXVni. Parts 14 to 16. 

Edinburgh, Gbnbbal Beoisteb Officb.— Quarterly Betnms of the Births, Deaths, 
and Marriages registered in Scotland, for the four quarters ending Sept. 30, 1883. — 
Supplement to the Monthly and Quarterly Returns, 1883. 

Edinbuboh, Botal Societt. — Proceedings, Nos. 110 to 114. 

Edinbubgh, Scottish Mbtbobolooical SoaETT.— Journal, Third Series, No. 1. 

PiuME, I. B. Accadbmia dz Mabina.— Meteorological Observations, Nov. 1883 to 
Oct. 1884. 

Geneva, 8oci£t£ de G^oobaphib. — Le Globe. Bulletin, 4me Serie, Tome III., Nos. 
1 and 2. — MSmoires, 4me Serie, Tome ni., Sept. 

Gbebnwich, Botal Obsebvatobt. — Beport of the Astronomer Boyal to the Board of 
Visitors, June 7, 1884.— Besults of the Magnetical and Meteorological Observations, 1S82. 

Halle, E. Lbopoldino-Cabolinischen Deutschen Akadehie deb Natubforscber. — 
Das Erdbeben von Iquique am 9 Mai 1877, und die durch dasselbe verursachte Erdbe- 
benfluth im Grossen Ocean. Von Dr. E. Geinitz. — Die Gesetze der Lichtbewegung in 
doppelt breohenden Medien nach der Lommel'sohen *'Beibungstheorie" und ihrc 
Uebereinstimmung mit der Erfahrung. Von Dr. E. HoUefreund. — Die mit der Hohe 
znnehmende Temperatur als Function der Windearichtung. Von Dr. M. A. F. Prestel. — 
lieopoldina, 1880-83.~Mittheilungen iiber einen interessanten Blitzschlag in mehrcre 
Stieleichen (Quercus pedunculata Ehrh). Von Dr. F. Buchenau.— Ueber Bewegungen 
elektrischer ^eilchen nach dcm Weber'schen Grundgcsetz der Elektrodynamik. Von 
G. Lolling. — Untersnchungen iiber erzwungene Membranschwingungen. Von Dr. A. 
Elsas. 

Haxbubo, Deutsche Sbbwabte. — Aus dem Arohiv der Deutschen Seewarte, IV. 
Jahrgang, 1881.— Bericht iiber die Verhandlungen des Intemationalen Meteorologischen 
Comity. Versammlung in Eopenhagen vom 1 bis 4 August 1882.~-Meteorologi8che 
Beobachtungen in Deutsohland fur 1879-1881.— Monatliche Uebersicht der Witternng, 
April 1883 to Feb. 1884.— Besultate Meteorologisoher Beobachtungen von Deutschen 
und HolUindischen SchifFen fOr Eingradfelder des nordatlantischen Ozeans, No. I. 
Quadrat 146 ; No. H. Quadrat 147 ; No. ni. Quadrat 111.— Wetterbericht, 1884. 

HoNOKONO, Obsebvatobt. — Instructions for making Meteorological Observations. 
Prepared for use in China, by W. Doberok.— Meteorological Observatious made during the 
Typhoon of Sept. 10th and Uth, 1884.— On the Mean Cloudiness of Hongkong.— On the 
Mean Direction and Force of the Wind at Victoria Peak.— On the Mean Monthly and 
Annual Bainfall at Hongkong.— Weather Beport for Jan. to June. 

Leipzig, Euniol. Sachs. Mbtboboloqische Institut.— Bericht iiber die Organisation 
des Institutes bis Ende 1883, iiber die Hauptresultate aus den Beobachtungen in den 
Jahren 1882 and 1883, sowie aus den Prilfungen der im Jahre 1883 gestellten Progoosen, 
eratattet vom Dr. P. Schreiber. — Dekadenberichte im Jahre 1883. Herausgcgeben von 
dem Dr. P. Schreiber.— Jahrbuoh, 1883, Zweite Lieferung. 

Lion, Obsbbvatobio dbl Coleoio. — Besumen General de las Observadones Meteoro- 
logicas, 1888. 

Lisbon, Sooibdade de Geoobaphia.— Boletim 4a Serie, Nos. 4 to 9. — Ezpedi^So 
Sdentifica a Serra da Estrella em 1881. Sec^fU) de Archeologia, relatorio do Sr. Dr. F. 
M. Sarmento ; SeoQfio de Ethnographia, I., relatorio do Sr. L. F. M. Ferreira ; Sec^ao dc 
Medicina. Sub-sec^iU) de Ophthalmologia, relatorio do Sr. Dr. F. L. da Fonseca, Junr. — 
Le Zaire et les Contrats de 1' Association Internationale Conference faite le 21 Juin 
1884, par C. Magathfies. 

LivBBP ooL, LiTBBABT AND PHILOSOPHICAL SoCTETT. — Proceedings, Vols. XXXV. to 
XXXVll. 1880-3. 

London, Bbitish Assoclltion— Beports, 1851, 1874, 1878 to 1883. 

London, Colonial Ofrce. — Hongkong Observatory. Beport from the Government 
Astronomer, with Instructions for making Meteorological Observations. 

London, Genebal Beoistbb Office. — Anuufd Summary of Births, Deaths, and 
Causes of Death in London and other great towns, 1883.— Quarterly Betums of 
ICarriages, Births, and Deaths for the four quarters ending Sept. 30th, 1884.— Weekly 
Betnms of Births and Deaths, Vol. XLIV. No. 52 to Vol. XLV. No. 61. 

London, Geological Societt.— Quarterly Journal, Vols. XXVI. to XL. 

London, India Office.- Bainfall Chart of India. 

London, Intxbnational Health Exhibition. — Health Exhibition Literature, Vols I. to 
XVI, 

London, Japanese Commission, Intbbnational Health Exhibition.— Diagrams 
Bhoming Mean Temperature, Bainfall, Belative Humidity, and Number of Observations 
iji Wind at teveral stations in Japan.— Monthly Maps of Areas of low and high Barometer, 
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1883. — Monthly Maps of Mean Isobars and Isotherma and Prevailing Winda, 1883.— 
Reports of Meteorological Obi^ervations made at tbe following Stations in Japan :«- 
Aomori, 1882; Hiroshima, 1879,1880 and 1882; Eanasawa, 1882 ; Kioto, Oct. 1880 
to Dec. 1881 ; Eochi, 1882; Nagasaki, 1880 to 1882; Nobim, July 1881 to Deo. 1882; 
Osaka, 1882 ; Tokei, 1876 to 1881 ; Wakayama, 1880 to 1881.— Weather Maps, Imperial 
Meteorological Observatory, Tokio, Japan, March 1888 to April 1884. 

London, Meteorolooical Office. — A Barometer Manaal for the Use of Seamen. — 
Charts showing the Surface Temperatare of the Atlantic, Indian, and Paoifie Oceana. — 
Daily Weather Reports, 1884.— Hourly Readings, April to Sept. 1882.— Monthly 
Weather Report, Jan. to Sept. 1884.— Quarterly Wcatlier Report, 1876, parts S and 4; 
1878, AppcndiceH and Plates. —Report of the Meteorological Council to the Royal Society 
for the year ending 31st March, 1883. —Weekly Weather Reports, Vol VI. No. 62 and 
Vol I. New Series, Nos. 1 to 50. — Abstract of Observations received in the Office of the 
Meteorological Reporter to the Government of I^engal during Jan. and Feb. 1883.— 
Annual Report of the Yorkshire Philosophical Society, 1883. — Anuario del Observaiorio 
Astronumico Nacional dc Tacubaya para el ano de 1884.— Berioht iiber die vnlkanischen 
Ausbriiche des Jahres in ihror Wirkung auf die Atmosphiire. Von Dr. O. Neumayer. — 
Bulletin quotidien de PAl^'uric, Nov. IGth, 1883, to Nov. 15th, 1881.— Charts of 
lU'lative Storm Frequency for a portion of the Northern Hemisphere. By Sergt. J. P. 
Finlcy, Signal Corps, U.S. A.-- Colonial Museum and Geological Survey of New Zealand. 
Seventeenth Annual Report on the Colonial Museum and Laboratory. — Die Fortschritte 
der Meteorologie, No. 5, 1877-79.— EfTemeridi del Sole, della Luna e dei principal! 
pianeti calcolate per Torino in tempo medio civile di Roma per P anno 1884 e 1885, 
dair Assistente Professore A. ('harrier. — Electric Meteorology. By G. A. RowelL — 
Instruktion for Hydrografiska Observationers Utforande vid Svenska Fyx-och Lota- 
stationer — Instraktion for miitning af nederborden. — Instruktion for Meteorologiaka 
Observationers, Utforande vid Svenska Fyrstationer. — Instruktion for Meteorologisk 
Loggboks Forande.— Leicester Town Museum. Tenth Report of the Maseam Com- 
mittee to the Town Council, 1882 to 1884. — Marine Station for Scientific Beaearcb, 
Granton, Edinburgh. — Meteorological Observations made at the United States Naval 
Observatory, 1880. — Meteorological Observations taken at Southport, Oct. 0, 1883, to 
Aug. 22, 1884.— New Zealand Meteorological Report, 1883. By Dr. J. Hector, P.B-S.— 
Nuovo Materialo Scientifico e prime osservazioni con anelli micrometrici all' Oaaerva- 
torio di Torino. Lettura del Socio A. Dorua. — On the Russian Apples imported by the 
U. S. Department of Agriculture in 1870. By C. Gibb.— On the Storm in the Isle of 
Wight, Sept. 28, 1876, and on the Cause of Storms. By G. A. RowdU. — Papers and 
Proceedings of the Royal Society of Tasmania for 1882. — Prime Osservazioni con Anelli 
Micrometrici all* Osservatorio di Torino. Nota sulla detcrminazione dei raggi degjii andli 
micrometrici con stelle di Alessandro Doma. — Report of Fruit Growers* Aasociation and 
Entomological Society of Ontario for 1883.— Report on Russian Fraits. By 0. Gibb. — 
Reports of the Meteorological Observations for the year 1882 at the following etations in 
Japan : — Kioto, Niigata, Tokei, and Wakayama. — Resum6 des Travaux de P Expedition 
Polaire Danoise lotemationale.— Report of the Royal Cornwall Polytechnio Society, 
1883. — The Meteorology of Ceylon in 1882 and 1883, and average results from 1869. -> 
Vfiderleksbok — Vorliiniige Mittheilungen iiber die wichtigeren fogebnisse der intema- 
tionalen polar Conferenz, Wien, 1884. — ^Western Australia. Meteorological Beport for 
the year 1882. 

London, Royal Aoricultubal SoaExr. — Journal, New Series. Vol. XX. 

London, Royal Astronomical Society. — Memoirs, Vol. XLVII. and Vol. XliVIII., 
Part l.-Monthly Notices, Vol. XLIV. No. 2 to Vol. XLV. No. 1. 

London, Royal Botanic Society.— Quarterly Record, Nos. 16 to 19. 

London, Royal Institdtion of Great Britain. — ^List of Members, <fto. 1883 and 
1884.— Proceedings, Nos. 76 to 77. 

London, Royal Society. — Proceedings, Nos. 227 to 233. 

London, Sanitary Institute op Great Britain. — Transactions, Vol. V. 

London, SoaETY of Arts. — Journal, 1884.-»Indicos to Journal, Vols. I. to xy^^ 
(1852 to 1882). 

London, Society of Medical Officers of Health. — Annual Reports, 1872-79. — 
Transactions, 1879-83. 

London, Society of Tbleoraph Engineers and Electriciakb.— Journal, Nos. 60 to 
63. 

London, War Office. — Army Medical Department Report for the year 1882. 

Madras, Orseryatory. — Meteorological Obsenratious made at the Hon. East India 
Company *s Magnetioal Observatory at Singapore, 1841-45. 

Madrid, Sociedad Geoorafica. — Boleiin, Tomo XV. No. 4 to Tomo XVII. No. 3. 

^Iaodeburo, Wetterwarte der Magdeburgischen Zeitung. — Das Wetter, Nos. S 
and 6. — Jahrbuch der meteorologischen Beobaohtungen, II., 1883. Herausgegeben 
von Dr. R. Assmann. 

Manchester, Literabt and PniLOsopmcAL Society.^ Memoirs, Vols. VIL and IX,^ 
Proceedings, Vols. XX. to XXII. 
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Mablbobouob Colleoe Natubal Histobt Socibtt. — Beport, 188S. 

Melbourne, Obsebvatobt. — Monthly Record of Besnlts of Obseryationfi in Meteoro- 
logy, Terrestrial Magnetism, &o. Aug. 1883 to Aug. 1884. 

Melbourne, Botal Society of Victobia. — Transactions and Proceedings, Vol. XX. 

Mexico, Central Meteorological Obsebvatoby. — Anales del Ministerio de Fomento^ 
Tomo VIL Boletin, Tomo VIII. No. UO to Tomo IX. No. 64.— Observaoiones Mag- 
neticas, Jan. to March 1883.— Bivista Cientifioa Mexicana, Tomo II. No. 1. 

Michigan, State Boabd of Health.— Annual Beport of the Secretary, 1882-3. — Laws 
of Michigan relating to the Public Health in force Sept. 8th, 1883.— Meteorological 
Report ftom Observations made at the State Capitol, Lansing, Dec. 2nd, 1883, to July 
19th, and July 27th to December 13th, 1884.— Michigan Crop Beport, Deo. 1883 to 
Kov. 1884. — I^ncipal Meteorological Conditions in Michigan in 1882. — Proceedings 
and Addresses at SiEinitary Conyentions held at Ionia, Pontiac, and Beed City. 

Milan, Beale Ossebyatobio di Bbera.— Operazioni eseguite nell* anno 1875 negli 
Osservatorii Astronomici di Milano, Napoli e Padova in corrispondenza coll* Ufficio 
Idrografico della B. Marina per determinare le differenze di Longitudine fra Geneva, 
^tilimo, Napoli e Padova, Besoconto del Professor! G. Lorenzoni, G. Celoria e A. 
Nobile.— >08servazioni Meteorologiche eseguite nell' anno 1883 col riassnnto oomposto 
sulle medesime da £. Pini. — SuUe yariazioni diume del magnestismo terrestre 
risultati di osservazioni fatte a Milano ncgli anni 1872 e 1877, calcolati e dedotti da M. 
Bajna. 

MoNCALiERi. AssociAZioNE Meteorologica Italiana.— Bollettiuo Decadico, pnbblicato 
per cura dell' Osservatorio Centrale del Beal CoUegio Carlo Alberto in Moncalieri, 
Aug. 1883 to Jan. 1884. — ^Bollettino Mensuale pubblicato per cura dell' Osservatorio 
Centrale del Beal CoUegio Carlo Alberto in Moncalieri, Serie H. Vol. III. No. 9 to 
Vol. IV. No. 3. 

Moncalieri, 03bbrvatorio B. C. Caulo Alberto. — Observatorio Meteorol6gico 
Central del Colegio Pio de Villa Colon (Monte-Video). Besiimen de las Obserraoiones 
Metcorol6gicas efectnadas en el ano 1883. 

Montbbal, Geological and Natubal History Survey of Canada. — Beport of 
Progress, 1880-8 1-82, with Maps. 

Munich, K. B. Meteorologische Central Btation. — Beobaohtungen der meteoro- 
logischen Stationen im Eon. Bayem, Heft. 3, 1883, to Heft. 2, 1884.— Uebersicht iiber 
die Witterungsverhaltnisse im Kon. Bayem, Dec. 1883 to Oct. 1884. 

Nbwhaten, Connecticut Acadesiy of Arts and Sciences. — ^Transactions, Vol. VI. 
Parti. 

New Tore, Central Pare Obsebvatoby. — Abstracts of Begisters from Self-Beoording 
Instruments, Nov. 1883 to Nov. 1884. 

Oxford, Badcuffb Obsebvatoby. — Besults of Meteorological Observations in the 
year 1881. 

Paris, AcADiMis des SaENCES. — ^Mission Scientifique du Cap Horn, 1882-1883. 
Bapports prgliminaires. 

Paris, Bureau Central M]&t£orologique de France.— Annales, 1881, Pts. 1, 3, and 
4.— Bulletin International, 1884. 

Paris, ^hcikTk M£t£orolooique de France.— Annuaire, Nov. 1882, and Oct. 1883 
to April 1884. 

Philadelphia, American Philosophical Society. — Proceedings, Nos. 113 to 115. — 
Transactions, Vol. XVI. New Series, Part 1. 

Prague, K. K. Stbrnwartb.— Astronomische, Magnetische und Meteorologische 
Beobaohtungen im Jahre, 1883. 

Bio de Janeiro, L'Obsbrvatoire Imperial.— Annales Tomo II. 1882. — ^Bulletin 
Astronomiqne et M^t6orologique, Sept. 1881, and Oct. to Dec. 1883. 

Bomb, UFFiao Centrale di Mbtbobologia Italuna.— Annali, Serie II. Vols. H. and 
rV.. 1880 and 1882.— Bollettiuo Mensile, 1876, 1879, and June to Dec. 1882.— 
Meteorologia Italiana, 1867, 1871 and 1872. Supplemento 1868 and 1872. Servizio 
Meteorioo^Agrario, Nov. 1879 to Dec 1882. 

St. Petersburg, Kaiserlichb Akadbmib der Wissbnschaftev. — Communications 
from the International Polar Commission, Parts 5 and G. — Bepertorinm f Qr Meteoro- 
logie, Band VIH. 

St. Petersrurg, Physikalisohes Central Observatorium.— Annalen, 1882. 

Stonyhubst College Observatory.— Besults of Meteorological and Magnetical 
Observations, 1883. 

Sydney, Qovernment Opsbrvatory.— New Double Stars. By H. 0. Bussell, B.A. — 
New South Wales, Physical Geography and Climate. — Besults of Bain and River Obser- 
vations made in New South Wales during 1882 and 1883.— The Sydney Observatory, 
jQListory and Progress. 

Sydney, Boyal Society of New South Wales.— Journal and Proceedings, Vols. 
XVI. and XVIL, 1882 and 1883. 

Taskakia, Boyai* Socikty.— Papers and Proceedings for 1883, 
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TiFLifl, PrtsikalisohesObsextatobiums.— MagneiifloheBeobaohttmgeniii den Jahrra 
188M882.~Met6orologi8ohe Beobaohtongen im Jahre 1882. 

Toronto, Canadun Institute. — Proceeoings, Vol. I. No. 5. 

ToBONTO, Magnetic OBSBBYATOBT.-^General Meteorological Bagister kit the year 188S. 

ToBONTo, MbteoboiiOOical Officb.— Monthly Weather Beview, Nov. 1883 to June, 
and Aug. to Oct. 1884.— Beport of the Meteorological Bervice of the Dominion of 
Canada for the year 1882. 

Upsala, Obsebvatoibe de l^Uniyebbit^. — Bulletin M6t^rologiqae Mensael, Y6L XV. 
Ann£e 1883. 

Utbecbt, E. NbdebxiAkdbcb Meteobolooibch iNBTiTurT. — ^MeteorologiBeh Jaazboek, 
1877, Part II. and 1883. 

Vienna, K. E. Centbalanstalt pOb Meteobolooib uhd EBDMAONxnsifus^— Beolweh- 
tnngen, Not. 1883 to Oct. 1884.— Jahrbuch, 1881, Part 2, and 1882. 

Vienna, Oestebbeichische Obsellschaft fGb Meteobolooib. — Zeiischrift, 1884. 

Wabhington, Suitbsonian Institution. — Beport fur 1882. 

Washington, U. S. Geological Subvet. — Annual Report, 1880-81. ^y J. W. Powell, 
Director. 

Wabhinoton, U. S. Wab Depabtment. — Meteorological and Physical Obfenrmtkmg'on 
the East Coast of British America. By 0. T. Sherman.— Monthly Weather Beview, 
Oct. 1883 to July 1884.— Weather Proverbs. 

Wattobo, Hebtfobdshibe Natubal Histobt Societt. — TransaetionB, VoL IL 
Part 7 to Vol. IH. Part 2. 

Wellington College, Natubal Science Society.— Annoal Beport, 188S« 

Wisconsin, Uniyebsitt.— Annual Beport of the Agricnltaral Kxperiment Station for 
the year 1883. 

Zi-Ea-Wei, Obsebyatoibe Magnetique bt M&T&0B0L0GIQUE. — Bulletin Mensnel, 
May to Oct. 1883. 

ZuBiOH, ScHWBizEBiscBE Meteobologischb Centbalanstalt. — ^Annalcn, 1883. — 
SchweizeriBche meteorologische Beobachtnngen, 1881, funfte Lieferung. 



Presented by Individuals. 

AiTKEN, J. — Meteorological Table for the year 1883. Compiled from observations 
taken at Braemar. — Bainfall at Braemar in 1883. 

Aldbidge, E. G. — The Weather of January 1884. 

Angstbom, E. — Un Nouveau G6othermomdtre. 

Baily, W. — On an Integrating Anemometer. 

Bakeb, Db. H. B.~ Climate and Health in Michigan. 

Bbnn, T. G.— On the Spring, Summer, and Autumn of 1883, in the vicinity of the 
Lake District of Cumberlimd. 

Benyon, J. B.— Bainfall, Ac» at Blackrock, near Cork, Aug. to Nov. (MS.) 

Blanfobd, H. F., F.B.S.— The Theory of the Winter Bains of Northern India. 

Bolton, C. P.— Weather at Halfway House, Co. Waterford, 1883. 

Bbyan, W. B.— Bainfall at Stations in Lancashire and the West Biding of YorkBhire, 
1883. 

Campbell, J. F. — Sun-spots and the World's Weather. 

Chbistensen, H.O. — Specification of Improvements in or relating to Signalling Baro- 
meters. 

Clabk, J. E. — The Natural History Journal and School Beporter, Noe. 64 to 72. 

Colbobne, H.-— Hastings and St. Leonards-on-Sea as a Health and Pleasure Beaort. 

CoBY, F. W. — How to Foretell the Weather with the Pocket Spectroscope. 

Danckelman, Db. A. von. — Die Ergebnisse der meteorologischen Beobachtnngen der 
Herren Herm. Soyauz und Eapt. B. Mahnke in Ssibange-Farm am Awandn, Gabtin, 
Westafrika wahrend der Jahre 1882 und 1883. — M^moire sur les Observations M6t6oro- 
logiques isdiea A Vivi (Congo Inf6rieur) et sur la Climatologie de la Cdte sad-onest 
d'Afrique en g6n6ral. 

Dayis, T. H.— Monthly Wind Boses, Peel, Isle of Man, 1883. (MS.) 

DowsoN, E. T.— Weld's History of the Boyal Society. 

DoxAT, Mbs. — Meteorological Journals kept by the late Mr. Dozat. (MS.) 

Doyle, P. — The Cocanaoa Oil Industry. 

Eliot, Pbof. J.— Account of the South-west Monsoon Storms of June 26th to July 
4th, and of NoYcmber 10th to 15th, 1883. 

Fisheb, W. B.— Journal of ObserYations of the Weather at Tarmonth, 1793 to 1819, 
1821 to 1826, and 1828 to 1832. (MS.) 

Fox, W. L.— Meteorological Tables and Notes for the year 1883 for West ComwaU 
and the Scilly Islands. 

Fbiesslino, Pbof.— Znr Erkl&niDg der D^mmemngserscheinungen. 
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Gatttier, E. — ^Nonvelle Organisation dee ObserTationa M6t6orologiqa6fl k Gendve, an 
Grand St. Bernard et k Martigny. 

Oltob, E. E.— Abstract of Meteorological Observations made at Babbacombe, 
Torquay, during the year 1883.— Meteorological Summaries for Nov. 1883 to June, and 
Aug. to Oct. 1884, made at Babbacombe. 

Hall, M.— Jamaica Weather Report, Kov. 1888 to Sept. 1884. 

Hankinson, B. C— Weather at Bed Lodge, Southampton, Dec 1888 to Nov. 1884. 
(MS.) 

Hank, Dr. J.--Einige Besultate ans Major von Mechow's meteorologischen Beobach- 
tungen iminnem von Angola.— Binige Tafeln zur Berechnung des Wasserdampfgehaltei 
der AtmosphKre. 

Habvkt, Bev. 0. W. — Meteorological Observations taken at Throcking, Herts, daring 
the year 1882.— Bainfall in Herts, April 1883 to March, May, June, and Nov. 1884.— 
Report on the Bainfall in Hertfordshire in 1882. 

Hbap, G. — The Weather and Climatic Changes. By Observator. 

Hbctob, Dr. J., F.B.S.— Transactions and Proceedings of the New Zealand Institute, 
1883, Vol. XVr. 

Hbllmann, Dr. G*— Grosste Niederschlagsmengen in Deutschland, mit besonderer 
Beriicksiehtigung Norddeutsohlauds. 

Hildebbandsson, Dr. H. H. — Tromben ved Nottja den 9 Jnni 1888. 

liiLL, S. A.— On the Measurement of Solar Badiation by means of the Black-bulb 
Thermometer in vacuo. — On the Temperature of North- Western India. 

HosKiNS, Dr. S. E., F.B.S. — Elements of the Climate of Guernsey for 40 years. 

HuNTKB, J. June.— Weekly Summaries of Meteorological Observations at Belper, 
1884. 

Ihh«, Dr. — Beitrage zur Phanologie. 

Jolt, C— Note sur le Pare National de Yellowstone anx Etats-Unis. 

Jolt, J.— On the Beading of Meteorological Instruments placed at a distance from 
the Observer. 

Jupp, H. B.— Meteorological Observations, as regards Ten^rature, taken at Clifton, 
1881 and 1882. 

Kajocsbiiann, a.— B6snm6 M^tdorologique de TannSe 1883 pour Geneve et le Grand 
Saint-Bernard. 

KoppKM, Dr. W.— Bemerkungen iiber die verticale Yertheilung des Luftdruckes. — 
Die taglichen Aenderungen der Windstiirke Qber dem Lande und dem Meere. — Ueber 
den Gewittersturm vom 9 August 1881.— Ueber den Einflues der Temperaturver. 
iheilung anf die oberen Luftstrtimungen und auf die Fortpflanzung der barometrischen 
Minima. — Ueber monatliohe Barometerschwankungen. 

Lais, Pabbb G.— La Luce Crepuscolare dell' anno 1884. 

Lake, Dr. W. C— A Contribution to the Comparative Meteorology of Torquay, 
Teignmouth, and Sidmouth. 

Lanoasteb, A.— La Pluie en Belgique. 

Lboxt, R. J.— A new Method of measuring Heights by means of the Barometer. By 
O. K. Gilbert.— Record of Sunshine, 1881 to 1883, at Aspley Guise. 

Lbs, G. J.— Meteorological Observations taken at Kimberley, South Africa, Jan. 1 to 
Not. 80, 1884 (MS.). 

LooKU, pBor. E. — Contributions to Meteorology. Twentieth Paper. 

BlASsmoHAM, T. — Remarks on Lightning in the Pit at West lliomley Colliery on 
Deo. 11, 1883. By H. White. 

Mawlbt, E. — The National Rose Society, Annual Report, 1884. — The Rosarian*s 
Year Book, 1884.- The Weather of 1883 in the Neighbourhood of London.— The 
Weather of Nov. 1883, and Jan. to Oct. 1884. Meteorological Observations taken at 
Addiscombe, Croydon. 

McLandsbobouoh, J. — Meteorology of Bradford for 1883. 

Mbbbifibld, Db. J.— Meteorological Summary for Plymouth for the year 1883. 

Momcbibff, Miss W. D. S.^Can Man affect the Weather?— The Sun's connection 
with the Earth. 

MooBB, A. W. — ^Summary of Weather for 1883 in the Isle of Man. 

MooBE, Db. J. W. — ^Annual Report of the Fever Hospital and House of Recovery, 
Cork Street, Dublin, for the year ended March 81, 1884. 

Nbobbtti and Zavbba, Mbssbs.— Bncylopa&dic Illustrated and Descriptive Catalogue 
of Standard Meteorological Instruments, <ftc. 

Obmebod, G. W.— Rainfall at Teignmouth, 1883. 

Paob, Db. H. — Abstract of the Meteorology of 1883, from Observations taken at 
Bedditcli. — Meteorological Observations made daily at 9 a.m. at Bedditch during 1883 
(MS.). 

Philips, J. C. — ^Traces from Self-recording Aneroid Barometer, 1884. 

PooBON, Miss E. J. — Administration Reports of the Meteorological Reporter to the 
Oorerninent of Madras for the years 1882-3 and 1883.4, 
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Pbeston, Bev. T. a.— Wiltshire Rainl^ D«e. 1883 to Nov. 1884. 

Prince, C. L.— ObserTations upon the Heat and Drought of the past Bnouiier (1884). 
—The Summary of a Meteorological Joamal'kept at Crowborongh, 1888. 

Bavun, Prof. Y. — Obeeryations PlaTiom^triqnes de la FranM Septontrionale da 
1688 iL 1870, de TAlg^rie et dee Colonies.— Obftervations Hnriom^triaiiea faitea dau la 
Franoe M^dionale de 1704 & 1870 avec les grandes series de Paria, Qendye et le Qrand 
St. Bernard. Parts 2 and 3. 

BicHARDS, W. H.— Abstract of the Weather at Penzance and neighbonrhood for the 
year 1882. 

BopER, W. — Statistics of Lancaster Bainfall and other local meteorologioal inlonna- 
tion, 1784 to 1883. 

Both, H. L. —On the Boots of the Sugar Cane.— The Mackay Sugar Crop m affected 
by the Weather and Want of Labour. — The Sagar Lidustry in Qoeensland. 

BussELL, H. C— Anniversary Address delivered to the Boyal Society of New Sooth 
Wales.— The Spectmm and Appearance of the recent Comet (1881). 

SohOck, Capt. a. — Beitriige nnd Bemerknngen zu unserer EenntnuM dar WIrbelattone 
Oder Cyclonen. 

SooTT, B. H., F.B.S. — Ideas sobre nna exploracion seatem&tica del dima de la 
Provincia de Cordoba sin instromentos. Por 0. Doering.— La Prtmicm da Tempe. 
Par Zoroher et Mar^ll6. — ^La variabilidad interdiuma de la temperatura en algnnos 
Dontos de la BepiibUca Argentina y de Am6rica del sur en general. Por O. Doering. — 
Note on a Series of Barometrical Disturbances which passed over Enrope between 
August 27th and 31st, 1883.— Beport from H. B. M. Consul at Batavia endosii^ 
Extract relating to the Volcanic Outbursts in the Sunda Strait, from the Lo^iook (4 
the Steam-ship Qovetwir Oeneral XoM^fon.— Sullo Stato Sferoidale. Nota di Prof. O. 
Luvini. 

SmiH, Prof. C. Puzzi. — ^Bright Clouds on a Dark Night Sl^. 

Stokes, J.— Beport of the Medical Officer of Health for the Borongh of Margate for 
the year 1883. 

Stmons, G. J., F.B.S.— A True Beport of certain wonderful Overflowings of Waters 
in Somerset, Norfolk, and other parts of England, a d. 1607. Edited by Bmest E. 
Baker.— British Bainfall, 1883.— Symons's Monthly Meteorologioal Magazine, 1884. 

Tarbotton, M. 0. — Meteorological Observations made at Nottingham during 1883. 

Taylor and Francis, Messrs. — ^Taylor*s Calendar of the Meetings of the Seientifio 
Bodies of London for 1884-85. 

The Editor.—* Ciel et Terre,* Vol. IV. No. 21 to Vol. V. No. 20. 
* Nature,' Nos. 740 to 791 . 
„ < Science,* Nos. 46 to 97. 

„ * The American Meteorological Journal,* Nos. 1, and 5 to 8. 

„ * The Illustrated Science Monthly,* Nos. 8, 4, 6 to 8, and 11 to 14. 

„ * The Sanitary Engineer,* Vol. IX. No. 2 to Vol. XI. No. 8. 

„ * The Telegraphic Journal and Electrical Beview,* Nos. 819 to 870. 

THORPE, J. — On the Bowen Cyclone of January 30, 1884. 

Turtle, L.— Beview of the Weather of 1883 at Aghalee, Co. Antrim. 

Ttrer, B.— The Meteorology of Cheltenham. — ^Abstract of Meteorological Observa- 
tions made during 1888. 

Walford, Cornelius. — ^A Statistical Chronology of Plagues and Peatiloneea m 
affecting Human Life, with an inquiry into their causes. 

Williams, Dr. C. T. — The Climate of the South of France. 

Wise, Dr. A. T.— The Alpine Winter Cure. 

Worth, J. E.— The Meteorology of Burslem for 1882 and 1883. (MS.) 

Wragoe, C. L.— On Types and Forecasts of Weather. — Bemarks on the **Red 
Glow.** 



APPENDIX VII. 
Reports op Observatories, &c. 

The Meteorological Office. — Lieut-Grcn. R. Strachey, R.E., C.S.I., F.R.S., 
Chairman of Council ; Robert H. Scott, M.A., F.R.S., Secretary; Captain H. 
Toynbee, F.U.A.S., Marine Superintendent ; Nav. Lieut. C. W. Baillie, P.R.A.S., 
Assistant Do. — The only change which has taken place in the Council during the 
year has been the substitution of Captain W. J, L. Wharton for Sir F, J, Evans, 
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K.C.B. ; a change which was rendered necessary by the cxpiraiiwii of. the term of 
office of Sir F. J. Evans as Hydrographer, and the consequent app'oiatmcnt of his 
successor. 

Marine Meteorology. — The investigation into the Jileteorology of the Nprth 
Atlantic for the thirteen months ending with August 1883 still occupies^ Ac 
main part of the office staff in this department. Tlie total number oi f<j^fpis 
received for the thirteen months has been 11,222, being an average of 86oper 
month ; this yields an average of about 400 observations per day, exclusive of land 
stations, so that the charts will be more completely filled up with data than any 
otliers that have as yet appeared. The discussion and charting of these obser^^a- 
tions is progressing satisfactorily. 

The Uharts of the Surface Temperature oi the three oceans have been published, 
and those of the Barometrical rressure for the same areas are in an advanced 
stage. 

The Barometer Manual for Seamen was published in the summer, and it is hoped 
that it will be found useful to the conmiunity for whom it is intended. 

Weather Telegraphy, — ^The changes in this department have been considerable. 
New stations have ocen established on the extreme Northern (Malin Head) and 
Nortli-westem (Beimullet) points of Ireland. The station at Hawes Junction 
has been suppressed as far as the telegraphy of the reports, but the observations 
are still taken tliere and transmitted by post. 

It is with regard to the publications of this branch that the most important 
changes have been chronicled. In the first place, as indicated in the last Report 
of this Society, the cumulative temperatures for the several districts have been 
given in the Weekly Weather Report^ and also the cumulative number of rainy 
aays and cumulative amounts of Rainfall and of Bright Sunshine. In the 
Appendix to the Weekly Weather Report will be found the same data for each 
week for the last seven years for each of the above elements excepting the 
Sunshine, of which the records only go back to 1880. These tables afford a most 
valuable storehouse of information for researches on phenological and allied 
subjects. 

The Monthly Weather Report, which has appeared regularly, is a monthly 
resume of the weather from the Telegraphic Reporting Stations as well as those 
famishing information for the Weekly Weather Report, 

The Office has made arrangements with the Chiei Signal Office at Washington 
for the telegraphy of reports of Storms, Icebergs and derelict ships from steamers 
arriving from Europe in the ports of New York and Boston, ana the service was 
commenced in December. 

Land Meteorology of the British Isles, — There is not much to report in this 
department. Tlie volume of reports from stations of the Second Order for 1880 
has appeared, and that for 1881 is in hand. 

The volume of Hourly readings from the observatories for 1882 has appeared. 

A good deal of the attention of this department has been devotea to the 
investigation of the barometric waves produced by the Eruption of Krakatoa in 
August 1883.- AfarcA 30, 1885. 



Royal Observatory, Greenwich.— W. H. M. Christie, M.A, F.R.S., 
Astronomer Royal. — The observations are continued on the same general plan as 
in recent years. 

Owing to various causes the new thermometer apparatus for photographic 
record of dry and wet bulb indications, spoken of in the last Report as in prepar- 
ation, has not yet been brought into use. It is hoped that this may before long be 
done. 

The observations of the temperature of the river Thames, recommenced in the 
year 1883 under the Corporation of London, were interrupted during the autumn of 
the year 1884 owing to the thermometers having been broken. New thermo- 
meters were supplied, and the observations were in December again commenced. 
— J/arcA 6, 1885. 



Royal Observatory, Edinburgh.— Professor C. Piazzi Smyth, P.R.S.E., 
Astronomer Royal for Scotland. — During the year 1884 the double daily obiter- 
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vations takefW/oCperscvcringly at fifty-five stations of the Scottisli Meteorological 
Societ/ havQ Jlicen computed at this establishment for the Registrar General 
of Birlbs, Deaths, &c. in Scotland, and have been printed in his successive 
Moifthly^d Quarterly Reports. 
• '•>^f * ^i^<^ Meteorological Journal for the circumstances of the Clocks and 

•*.()|mcal instruments has been kept up as usual, also the readings of the Rock 
thermometers. 

'• A new set of tables of the average Meteorology of all Scotland in every month 
and in each year during the last twenty-nine years has been prepared, Imt will 
not appear imtil permission shall have been obtained from H.M. Government to 
resume the observatory printing. 

The broad claret coloured halo in the upper air. above 45^ in external breadth, 
round both Sun and Moon, lias been an object of frequent though informal 
observation throughout the past year, while latterly some special appearances of 
iridescent clouds, with brilliant central green bands placed diagonally, and 
passing off on either side into a bright blue and violet, and then into a reddish 
border — reminding one more of scales of a diamond-beetle viewed by vivid 
reflected light in tne dark field of a compound microscope than any ordinary 
clouds of either Sunrise or Sunset — have demanded special attention both morning 
and evening. 

Extensive Solar-spectrum obser>'ations have been taken during the sunmier, 
and are now being computed and prepared for presentation probably to a 
scientific Society in Edinburgh, and might have been expected perhaps to tlirow 
some light on these unusual luminous phenomena ; but so far as the work of 
reduction and comparison has yet proceeded, nothing except a dulling of cither 
end of the visible spectrum has yet manifested itself. Whence the conclusion 
is pretty evident, that although tnere may be at present an unusual amount of 
finely divided dust of solid and insoluble particles, aggregating minute ice-crystals 
to themselves, in the more elevated regions of the atmosphere, — ^there is no 
advent of an^r new cas, capable of maJeing lines in the Solar spectrum, in tlie 
manner so typically characteristic of any and every true gas, vet testified to. 
-January 10, 1885. 



The Kew OBSERyAXORY op the Royal Society, Richmond, Surrey. — 
G. M. Whipple, B.Sc, F.R.A.S., Superintendent.— The several self recording 
instruments for the continuous registration respectively of atmospheric pressure 
temperature, and humidity, wind (direction and velocity), bright sunshine, and 
rain, have been maintained in regular operation throughout the year. The 
tabulation of the graces has been regularly carried on, and copies of these, as well 
as of the eye observations, with notes of weather, cloud, ana sunshine, have been 
transmittea weekly to the Meteorological Office. 

A report on the Stewart actinometer observations made last year was submitted 
in December to the Meteorological Council, at whose expense the observations 
were carried on, and it was resolved to discontinue them. The instrument has 
since been returned to Professor Balfour Stewart. 

In conformity with a suggestion contained in an article in Symons'e Afetearo- 
loaical McLgazme^ Vol. xviii. p. 58, a painted board has been set up to the north 
of the Observatory, to serve as a gauge for measuring the intensity of fogs. 
Since its erection in January last no fog, however, has been observed of intensity 
1 on its scale. 

Experiments have been made with a new pattern thermometer, designed by 
Messrs Negretti and Zambra for observations of nocturnal terrestrial radiation, 
with a view to the avoidance of several serious defects in the Rutherford Mini- 
mum, now generally used. Very favourable results were obtained until the 
instrument was damaged, and had to be sent back to the makers. It has not yet 
been returned to the Observatory. 

Various experiments have been made with the Photo-nephocraph during the 
year, but in consequence of the short base line obtainable, with the small amount 
of connecting wire available for working the pair of cameras, very few satisfac- 
tory determinations of cloud altitudes have been made. A report having, however, 
been submitted to the Meteorological Council, that body has granted funds 
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to the Kew Committee for the purpose *of purchasing a half-mile of double 
wire telegraphic cable and reel, together with switches and keys, in order that 
the two cameras may be worked at a distance of 800 yards apart. A stand has 
been erected on the roof of the Observatory, where camera A will be permanently 
placed, and camera B will be similarly supported by another permanent stand at 
the other end of the cable. Both cameras beinc oriented with reference to the 
same point of the horizon, the distant observer wiU be instructed as to the direction 
and elevation of his instrument by means of a telephone switched on to the line 
for the purpose. Experiments with the new arrangement are now being made, 
and should they prove successful it is intended to biuy the cable in the ground 
across the park beside tbe Observatory gas main, thereby obviating the present 
necessity of laying out and winding it in again every time it is desirable to make 
cloud altitude and air-current motion determinations. 

The experiments with a view to determining the causes of variation in the 
readings of similarly constructed and exposed black bulb thermometers in vacvo 
have been continued during the year. The first series of observations having been 
concluded, and the results communicated to this Society,' the six thermometers 
were returned to Messrs. Negretti and Zambra, in order that all might have their 
bulbs coated with three coats of lampblack and their jackets altered : one pair is 
now enclosed in small bulbs, a second pair in medium, and tlie third pair in large 
bulbs. With the exception of one whicli was accidentally broken in July, they 
have been read daily since May 3rd. The results have not yet been fully dis- 
cussed, but a cursory inspection appears to indicate that the larger the containing 
bulb the lower is the reaaing of the enclosed blackened bulb thermometer. 

Assistance has been given to a Sub-Committee of the Sanitary Institute in 
their experiments on the motion of air in ventilating tubes, which have been 
carried on during the summer under the charge of Mr. R. Rymer Jones, C.E., in 
a hut erected for the purpose adjacent to the Observatory. The experiments are 
in continuation of those prosecuted in the experimental house in 1880. 

At the request of Mr. Walter Baily, M.A., a wind-component^ integrator of 
his invention, described in the Philosophical Magazine^ Vol. xvii. p. 482, has been 
erected in the experimental house, being attached by permission of the Meteoro- 
logical Council to their spare Beckley Anemograph. Some difficulties were 
experienced on account of the unsuitability of the electrical counters fitted to it 
for registration of light winds, but these have now been overcome, and the 
instrument is working satisfactorily. 

The number of instruments verified during the past year amounted to about 
11,000, again showing a large augmentation as compared with the preceding year. 
A new department devoted to the rating and certifying of watches for manufac- 
turers ana for the public has been inaugurated during the year, and up to the 
present date has proved very successful. — January Bth^ 1885. 



Radcliffe Observatoby, Oxford.— E. J. Stone, M.A., F.R.S., Radclifie 
Observer.— No important changes have been made in the instrumental equipment 
or in the plan of observations during the past year. Readings of the standard 
instruments are frequently taken during the day, and also, by the assistant on 
a;itronomical duty, auring the night, for check of the scale of tlie photographic 
curves. 

The index errors of the thermometers were verified by Mr. Whipple on 
September 3rd. On January 26th the anemograph was severely shaken and 
some of the screws worked loose. It was temporarily repaired on January 27tii, 
but on February 26th the instrument was dismounted and sent to Adie's, London, 
for thorough repair ; it was remounted on March 10th, and has since worked 
sadsfactonly. The rain-gauges have been from time to time tested and are in 
good order. The photographic curves throughout the year have been generally 
good. 

The meteorological observations for 1881 have been printed and distributed ; 
the results for 1882 are in the printer^s hands ; and those for 1883 are under 
discttssion. 

1 QuarlerlpJownal, Vol. x. p. 45. 
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The barograms and thermograms arc scaled and tabulated to the end of 1883, 
the anemograms and rain-gauge curves to the end of 1884, and the wuishinc cards 
to date. 

For the past year the mean temperature was 60°-4, being 1°'4 above the 
average for the last twenty-nine years ; wliilst the rainfall was 18*918 ins., being 
7} ins. below the average for the last thirty-three years. 

Weather reports have been supplied daily (by telegram) to the Meteorological 
Office ; bi-monthly to the United States Signal Office ; monthly to the Registrar- 
General and the local newspaperir; yearly for insertion in Symons^s BrUUk 
Rainfall ; and to meteorologists by request. — January 12, 1885. 



Cambkidgb OBSERVATORY.—Professor J. C. Adams, M.A., F.R.8. — ^The 
meteorological work at this Observatory has been carried on as in former years. 
No change has been made in the instruments. 

The year has been remarkable for its dryness, and many wells have been dried 
up which were never known to have been dry before. From accounts given by 
the farmers, the crops were good. The frost m April did a great deal of mischief 
to stone fruit, apples and pears, but currants and gooseberries were plentiful. 
The earthquake on April 22nd was felt in the central part of the town. At the 
Observatory the adjustments of the Transit Instrument were being made, and 
while the level error was being determined the mercury became suddenly 
unsteady, the observer having to wait some little time, thinking it was caused 
by a passing waggon. No other disturbance was noticed. 

The mean reading of the barometer for the year was 29*980 ins., and the 
mean temperature (mean of maximum and minimum) 49°'8. The mean reading 
of the dry bulb thermometer was 60°'5, wet bulb 47®'7, maximum 58^*4, and 
minimum 41°'l. The total rainfall was 18*180 ins., the average for the last 
twenty years being 23*767 ins. The wind blew chiefly from between South and 
West Bright sunshine was registered during 1463*3 hours. — Janucary 15, 1885. 



Stonyhurst Ck)LLEGE OBSERVATORY. — Rev. S. J. Pcrrv, M.A., F.R.S. — 
The Meteorological, Magnetic, and Astronomical Work of this Observatory has 
been carried on entirely as in former years, and no interruption has occurred in 
the record of the self-registering instruments. The Meteorological and Magnetic 
Observations taken in connection with the Polar Expeditions have been copied, 
and the greater part have been forwarded to Dr. Wild of St. Petersburg. 
Agricultural and Sunshine Reports are sent to the Meteorological Office, 
Synchronous Observations to Washington, and Monthly Tables of Daily Observa- 
tions to the French Meteorological Society. The Meteorological Office receives 
along with the Monthly Tables the duplicate copies of the Meteorological 
curves. The Upper Clouds are recorded as usual for the Upsala Observatory, 
and various information has been sent during the year to those periodicals and 
individuals who have applied to the Observatoiy. The Magnetic Photographic 
Traces are at present being compared by Dr. Balfour Stewart with those of Kew. — 
January 19, 1885. 



The Anomalies in the Annual Range of Temperature. How to detect 
THEM. By Dr. C. H. D. Buts Ballot, LL.D. Edinb., Hon.Mem. 
tt.Met.Soc. 

[Head February 18th, 1885.] 

It is qnite impossible now to calculate by theory the rise and fall of tempera- 
ture from day to day in a given place on tlie e&rth^s sarfaoe^ and I think it will 
be very long before we succeed in doing so. We may find by Meech's formula 
how much heat is taken np every day on each parallel, and how much is lost 
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by radiation within a given t.venty-foorbonr period. These quantities would 
be only applicable to our globe if it were without atmosphere or water. 

If there were only air above the surface all places on the same parallel 
would enjoy the same temperature did not mountains cause a dis- 
turbance. But the water of the ocean, as well as the air, conveys away the 
heat of the equator to the poles, and counter-currents deflected by the 
earth's rotation, by the form of the coasts, and by the irregular depths of the 
oceans, bring down their ice-waters and cold air to lower latitudes. Now as 
coasts trend more or less in the directions of the meridians, the induced 
sea and land winds produce Easterly and Westerly currents, disturbing 
the polar and equatorial winds. Finally, aqueous vapour is formed under 
the tropics and condensed again in other latitudes ; accordingly the com- 
plication is so great that we cannot as yet dream of finding a mathematical 
formula expressing the temperature of a certain day at a given place. 
Nevertheless, I think it still impossible to find a solution, even by pro- 
ceeding in the way I indicated in the discussion of the observations at 
Breda, by Wenckebach, 1847, and in the Fortschritte der Phijsik, 1858. 

We are compelled to recur to practical observation continued through a 
long series of years for each place, as we are not satisfied with von Lament's 
values for each parallel, nor with the admirable isothermal charts suggested 
by Humboldt and given by Dove and Wild ; for in these charts we find only 
the mean value for each month, and it will be long before we have isotherms 
for each day for the whole of the surface of our globe. 

In the mean time we have to follow an opposite course, and to inquire a 
priori not how some days and places must be disturbed by the multifarious 
circumstances and influences, but rather if some days be more disturbed than 
others, and if so, why ? — ^Wo have to investigate how such deviations of 
temperature and barometric pressure produce motions of the atmosphere 
and disturbances at other surrounding places (such as Prof, von Bezold has 
expressed the intention of discussing). 

We accordingly must seek for deviations, not from the present imperfectly 
known average theoretical state of things, but from the actual regular rise or 
fall in the course of the year. We have to discover if the range of tempera- 
tare really does present such irregularities or anomalies, and if found in 
a continually increasing number of places, we have afterwards to connect 
them and to find the answer to this question. 

I shall prove it to be probable that only a long continued series of ob- 
servations can give evidence of an interruption of rise and fall, especially 
in latitudes where the temperature of the same day in difierent years may 
vary by 20° C, such as at St. Petersburg, where days of mean tem- 
perature occur at every date of the year, as we may see from Table I.,^ ex- 

' Table I; records how often a given mean temperature of the day — as fonnd in 
WahI6n*8 paper, Kepertarium fflr Meteorologies Vol. VII. No. 7— has been n degrees, 
n-^- 1 degrees, ico, and in which month of the year this has occurred. For the Helder 
a similar table is to be found in Meded, Kan. Akad. van IVetemchappen, Amsterdam, 
2nd series, IX. 

mW 8BBZK8. — ^VOL. XI. H 
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liibiiing how oflon a given mean temperature of a day has occurred in 
each month. This table is constructed after the model of that which I 
prepared for the Holder, and is extracted from the original table in my pos- 
session, which exhibits the same thing for the first and second halves of 
each month separately. From it we learn, for instance, that the tem- 
perature of a day in the beginning of January may vary between — 87^ 
C. and + 6^0., and that even in May the temperature of a day may range 
over 22° ; in June, July, and August, over 28° and 25° ; while in the other 
months it may vary much more. The temperatures 2°, 8°, 4°, 6°, and 6° are 
common to nine months. How, then, can we be sure from a series of 
observations only continued for a century, that an anomaly of some tenths of 
a degree is not merely apparent, but really exists ? 

Before 1850, the number of places for which the temperature of every day 
had been calculated was very small, and Dove, the father of the second era of 
Meteorology, was perhaps right to ask (in accordance with the common belief 
in the malicious power of the three ice saints) if the then existing observa* 
tions did not establish the fact of an irregular fall in the first and middle 
days of May. Erman also inquired if a ring of cosmic matter did not pass 
in the early days of February between the sun and the earth, lowering the 
temperature. Both opinions seemed to be confirmed, and Dove and others 
sought for an explanation. But the fact itself was not proved, for it 
had not been possible either to prove or deny it, and I see great difficulty in 
proving it. For even could we always find a depression of temperature on 
certain days, it seems nearly impossible to demonstrate that it is a real 
depression, and not an apparent one caused by the excess of temperature of 
the foregoing and following days, which may be unduly elevated.* Such 
questions can only be decided by a full investigation of the theory, and pos* 
oibly by comparison of these disturbances with those at other stations* To 
decide the point it may perhaps seem best to some to calculate the tempera-^ 
tore by BesseFs formula, and ascertain the rate of rise and fall by differ* 
entiaiion. The operation would be easy enough were it the true solution* 

Unhappily, the formula itself is only an interpolated one, by omitting some 
terms containing the higher multiples of the arc. In general the coefficients 
of these terms are small, and are not very much required in the principal 
formula ; but these are just the terms which acquire more weight on differen- 
tiation. Moreover, these terms would not be so small if they were computed 
from 865 data instead of from 12. I prefer the mode of calculation which I 
shall recommend and employ in this paper, to the labour of calculating the 
Bessel's formula from 865 data. It will be a saving of trouble and a gain 
ia accuracy. 

It is neeessary to ascertain the true temperatures of each day separately. 
Dr. Hellmann has given^ an interesting table of the temperature values of 

1 ChoMgemmUi PeriodiqiM de Tempera tun, Utrecht, I8l7i pp. 24-30. 
< Dr. G. Hellmami, Veber den jUhrlichm Qang, dcr Ttmp, in Nord Veuteehland, 
Kon. FrooMt Sttiiiiti Boreao, 1883. 
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oach pentade (fivo-day period) for twenty-five places in Oermaiiy dedneed 
from the records of a long series of years, and this table seems at first sight 
rather favourable to the opinion of those who dream of anomalies 6Ti8tiiig at 
given epochs of the year, because irregular numbers appear in every place. 
On a closer examination, however, we see the rise after January and M 
after July and in the four winter months regularly enough. If we take the 
differences between the values of each of the five-day means, and call these 
differences anomalies, when they have the sign opposite to that which we 
should expect, we have only the following anomalies to record. 

In January the sixth pentade shows an anomaly in eighteen places. In 
February the first pentade in ten, the third in all places, the fifth in nineteen 
places ; the third pentado of March is generally irregular ;' the second in 
April is irregular in thirteen, the sixth in twenty-seven places. No anomaly 
is observable in May. The third in June gives an anomaly in twenty-four 
places ; the first in July in eight, the sixth in twenty-seven places. The first 
in August in two, the sixth in three places. The first in September in eight 
places, the sixth in sixteen places, the fifth in November in twenty-three 
places. In December the second in twenty-three, the third in eleven, the 
fifth in four, and the sixth in nineteen places. 

I may, however, call the Society's attention to the fact that if pentades (or 
five-day periods) were fully sufficient to exhibit anomalies, they would leave 
the month of May free from all anomaly, for while these appear frequently 
enough in other months — the series of observations being only for 
forty years — the months of May and October are free from them. But 
these periods are not sufficient to show all the irregularities in this manner, 
as I have indicated in my letter to Kamtz, {Repertorium fur MeteoroloffU, 
1860, 1. 282) and in the Marche AnnueUe, 1861 : for if, for instance. May 12th 
were much too cold. May 6-7 and 18-15 being much too warm, it would not 
be indicated by the pentades when only one set of them is given. If we in- 
tended to show all irregularities by pentades, we should have to add to them 
others beginning with the 2nd, 8rd, 4th, and^ 5th of January, in all 865 
pentades ; one series of which might perhaps show us what another con- 
cealed. 

It seems strange that those who object to take July 81st, Aug. 81st 
Oct. 81st, and Dec. 81st, as a sixth day added to the last pentade of these 
months respectively, do not see the advantages of such a plan. Their only ob- 
jection to it seems to be the slight irregularity of the intervals.^ They do not 
see the advantages of a plan which would prevent confusion of the months, 
for six of the pentades would belong to each month, and not merely to the first 
five months, while each pair of pentades corresponds to the' decades of the 
Italian, Spanish, &c. publications. 

1 This inequality scarcely exceeds one-half of a day ; and what is that inequality to 
the disturbances by which, even in a series of years, one pentade seems to have the 
temperature belonging to another ? 

* Uappily until May Slst, Mahhnan's fivo-day periods exactly correspond with mine. 
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Besides they would have seventy-two instead of seventy-three intervals, a 
form more appropriate for their cherished Harmonic or Bessel's Formula. 
Even if all pentades were completed, I think we can do hotter by calculating 
shorter intervals. If we throw five days together, the temperature of any 
one of them is not prominent enough to attract attention. Perhaps to give 
the temperature of each single day is still premature, because of the great 
periodic disturbances. A combination of three or of two days might be more 
appropriate, provided we gave the temperature for each dnad or each triad, that 
is, for 1 -f 2, 2 -f 8, &c., 1 -f 2 -f 8, 2 -f 8 -f 4, 8 + 4 -f 6, and so 
forth. When Prof, von Bezold was writing his paper on the temperature of 
Munich, I made him a proposal as to the method to be selected, and told him 
that I would accept any method on which both ho and Professor Hann should 
agree. Prof von Bezold was so kind as to reply that the calculations 
were then ahready nearly completed; therefore not having met with any 
opposition, I give the following discussion of the observations at eighteen 
places, some of which, being represented by a very long series, are given in 
triads (8-day periods) according to my earlier researches.^ Dr. Wahlen has 
calculated the mean temperatures of each day for two separate series of years, 
which I give in Table 11., in order to show what great discordances remain 
in such a climate even for two series of fifty or more years. The temperatures 
of the first series are often more than 2° lower than those of the second. 
This, however, does not much afiect the accuracy of the result (consisting of 
differences of consecutive days) ; certainly not if this difference is only to be 
attributed to an error in the exposure of the thermometers or in their zero 
points. Moreover, I combine these two results, and apply my method 
fully to the mean of these two series, as shown by an example in Table O., 
which model I have also followed for the other sixteen places. I prefer to 
give the whole of the operations, because they are so conducted that it must 
be clear to every one, that you can in this manner with the greatest ease apply 
most of the methods followed by some distinguished meteorologists, and 
oxamine the rate of the rise and fall of temperature from three-day or from 
four-day periods, whilst it is easy to find the average of nine days, taking 
four days before and after each date, and so on. 

I may refer for instance to the month of May. In these columns I call p 
the sum of the 1st, 2nd and drd of the month, and q the sum of the 2nd, drd 
and 4th, and so forth, as has been indicated by the letters after these sums of 

temperature; then d« |^' ]r> ^'^ ^® somewhat smoothed means for May 2nd, 
8rd and 4th ; ^ q is the temperature of the 5th, if you wish to de- 

u 

duce that temperature from nine days. Perhaps it may be wished to avoid 
dividing by nine, in which case you may add the temperature of the 6th, and 
you will Uien have ten times that temperature, giving a somewhat greater 



1 Venlagen en Mededielingen van de Kon, Akad, ran WeUmchappen, Amsterdiun^ 
Seri« XI- dul. IX. 
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woight to the day itaelf. Again, taking p -\- q + r, q + r + a,r + n + 1, 

then you have — 

once the tcmperatare of the 1st and 5th, 
twice ,, ,, 2nd and 4 th, 

and three times „ „ Srd, 
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which sum you may take as nine times the temperature of the 8rd, or (if you 
give the third the weight of four) ten times that temperature hy again adding 
its own temperature. 

By writing these sums p q ria three columns I have the advantage of 
seeing directly hy one subtraction the rate of the rise or fall of temperature 
every three or four days ; « — p is the sum of the temperatures [i + 5 + 6) — 
(1 + 2 + d) and gives the rise within six days ; so q —p is the temperature of 
the 4th minus the temperature of the Ist. In May there is no v — j>, &c. nega- 
tive. The sign — indicates irregularity. In Table in. Ist column, I have 
underlined all such numbers which seemed irregular, that is, all such values 
which before the epoch of the maximum, when they should be increasing, are 
loss than a foregoing value, or which after the maximum, are greater than 
the preceding temperatures. So that one sees at once all the anomalies.* 
In Table lY. I have given for each place the number of anomalies that 
occur in every month, their dates, and the difiEerence between the day of 
greatest anomaly and the last regular day. If this difference does not exceed 
0^*1 or 0°'2, there is not much reason to think it real ; at least, one has no 
right to say that a depression is met with in the former, or an elevation in the 
latter half of the year, especially in the months near to the extreme tempera- 
tures, for which the epoch and value have been given in Table V. But it 
may be that the preceding day or days have 0^*1 too much, for surely we do 
not know the daily temperature within 0^*1 from even one hundred years* 
observations. 

Looking through Table lY . it will be seen that there are no great anomalies 
in May, and a very few in the latter months of the year, — in autumn, when, as 
Dove said, '' Nature goes quietly to sleep, to awake in a fever in the spring." 
The supposed anomalies do not maintain their character, for in the course 
of years we have the true temperatures at every date for more places as the 
series of observations grows longer and more complete. The dates of the 
anomalies change, the anomalies themselves become more uncertain and 
disappear ; which should not happen if they had a real existence. 

To show if the days of anomaly are common to many localities, I have 
appended Table YI. for nine months of the j car ,( leaving out the months which 
are too near the minimum and maximum. This table indicates how many 
of the eighteen stations exhibit a disturbance on a certain day of the month. 
The following objection must also be met. Admitting that the apparent 
disturbances in the course of the year are fictitious, may there not exist a real 
change in the rate of rise or fall at any particular periods ? This I admit, 
and shall try to give a means of comparing the simultaneous rate of the rise 
at different stations. To find this, I have collected at the foot of Table III. 
all the differences 9 — p for St. Petersburg, so that in these differences we may 
study the required rate. I have also added columns containing all the differ- 
ences of the temperature at a certain date from that of a date five days 
earlier. In the Archives Neerlandaises XYII., I gave the difference between 
days with an interval of ten days ; but on the supposition that it will be 

1 Table III. is not printed in fall. The figures for the Month of May are alooe given. 
The columns I and K however for each month will be found iu Table lUk. V^AVl^ 
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TABLE IV.— Canttuiwd. 



26—31. n,.' 



Places. 




April. 
St Petersbarg 
Copenhagen 
Danizig 
Beriin 
Leipzig 
Breslaa 

Vienna 

Graoow 

Hohenpeissenberg 

KremamilnBter 

Mnnioh 

Milan . 

Borne 

Qreenwioh 

Chiawick 

Helder 

Utrecht 

Broaaela 

Mat. 
St Petersburg 
Copenhagen 
DMitzig 

Berlin 

Leipzig 

Breslaa 

^enna 

Cracow 

Hohenpeissenberg 

Eremamilnster 

Mnnich 

Milan 

Borne 

Greenwich 

Chiswick 

Helder 

Utrecht 

BnuuidB 

Jniii« 
St Petersbarg 
Copenhagen 
Dantzig 
Berlin 
Leipzig 
Bre«laa 
Vienna 
Cracow 

Hohenpeissenberg 
KremsmQnster 

Maoich • • • 

Milan •••• .••• •• 
Rome ..•#..•*•• 

Qreenwioh 

Chiswick 
Helder 
Utrecht 
Brassels 



••....*. 
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TABLE IT,— Coirttnwi/. 





-5- 1 


5— 10. 


..-„. 


■e-M. 


21-25. 16-31. 


11 


Iamb. 


Dktes. 


a 


Dates. ' S 


Dfttei, 


! 


D«tM. 


i 


Datat. 


a 


Dates. 


1 


FPLT. 

A"^ 

jen 


>-3 

I— 3 

»— 3 
1-3 
I- 5 

.::3 

I— 3 

I— 2 

I— 3 

1-3 
1—7 

5 
1-9 


0-36 
0-35 

0-33 
O-W) 

oS 

^3 

o-oj 

o'7a 
0-43 
0-40 
0-47 
1-36 
i-6o 

o-as 
030 


9—10 


0-04 


"3 
'4 

io-(6 

10—19 
10—13 
10— iS 

[0-13 


D'05 

D-36 

o'si 
0-33 
0-4S 

034 

0-24 

007 


19 

16— ao 

16-17 
.6-17 

16-17 

17 
'9 


o'04 

o'-ie 

o''o6 

o-;4 

0-03 

0-03 

i\i 

0-47 
0-73 

0'27 


20—24 

23 

15 

24 
^5 ^ 

21—23 


o'je 
0-51 

0-05 
o-o6 

..3. 


30 

»9^3i 
29-31 

29-31 

29 

30-3 > 

26-29 

17^29 
17—31 
»7-29 
27-29 

4" 

31 
27—29 

'7 

24—30 

28—30 
38—30 
28-30 


o-i7 
0-25 

0'5O 

0-07 
o'i8 

057 

D13 

04t 
O'OI 

o'37 

0-33 

0-07 
o-M 
0-33 

n-.-,n 






g",,'--;*; 




a 
8-13 

6— II 


0-86 






Inrtw 




o-oi .. 






M3 


14-15 

12-15 

12-16 
13-17 




J 




8 lO-os 

3- g o'M 
g-10 010 


«b^'' 

gen 






8— 9 
9-10 


003 


3i :; 


anrtor 


3—4 

I- 8 
I— 18 

I— 16 
3-6 


031 
016 

469 
o-t3 


6- S 

9— II 

7— 9 
6 

fi— 8 

8-9 


0-32 


10—17 

[2-l6 


□■57 

013 

0-73 


.8-19 
17-21 

18— 23 

17-18 
.7-18 

18 

r?— 20 
15—19 
17-19 
17-19 




009 

0-.4 

0.=, 


14 
13-16 


23 0-07 

is 0-O2 


gh 


■miBSB. 

«bnig 

g«i 

iliut«r 


:: 

M 
13—25 

J2-25 

J3— 25 

21—23 


0'27 

o-o; 

0-03 
0-17 

0-04 
0-24 
0-07 








'" 1".:' 

28 0'O4 
25— 300-82 

24-301 f6a 




.. ji6-i8,o-4D 
.. !i6-i70-03 




4 |o'i3 
3— 5lo'64 
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TABLB IV. ^-continued. 



Places. 



OCTOBBB. 

St. Petersburg • 
Copenhagen . . . 
Da^tzig ...••.# 

Berlin 

Leipiig •#••••• 

Brealaa 

Vienna • 

Craoow 

HohenpeiaBenberg 
KremamiinBter . 

If finlfth 

Milan •••• ••••• 

Borne • • • 

Qreenwieh 

Ghiawick 

HJeldar • 

Utrebht 

Bmaaela 

NOTXKBBB. 

St. Petersburg • 
Copenhagen .... 
Dantsig . 
Berlin... 
Leipxig . 
Brealaa • 
Vienna . 



.•• • 



• • t 



Cracow . 
HohenpeiBBenberg 
KremsmOnBter 
ICanioh • . 

Milan 

Borne .... 
Qreenwieh 
Ghiawick 
Holder .... 
Utrecht .. 
BroBaelB .. 



a • • 



t • • 



Dbcxmbbb. 
St. PeterBburg . 
Copenhagen 
Dantsig • 
Berlin ... 
Leipaig . 
Brealaa • 
Vienna . 
Cracow . 



f • • 



• • • 



1—5- 



Dates. 



a . 






. a 



• • 



Hohenpeissenberg | 

KremBmilnBter 
Manioh .. 
Milan .... 
Bome .... 
Qreenwieh 
Chiswick.. 
Holder.... 
Utrecht .. 
Brussels . . 



6—10. 



8 

§ Dates 



8 



• • I 

I — 2io'o6i 

• . 

a . 

• • • . 

I 0*17 



I — 2 
I 

• . 

1— 3 

2— 3 

. . 

. a 

5-6 



I — 2 

X 

• • 
3-8 

z 



• • 



0*40 
0*27 

• • 

0-03 
0*09 



o'59 



O'OI 



. * 

O'll 



a . 



a . 



0-32 
0-30 

• • 

176 
033 



I— 4 ro3 
I— 2 0-39 



* • 

. a 



I— 9 
I— II 



a • 
. a 



• • 
a • 
. . 

035 

o*io 

. • 
. . 

0*26 



4— 7 



O'l^ 



II— 15- 



Dates. 



037 



7 
10^1 1 

10 — II 



8 
6— 



004 
o'o6 
016 

• . 



O'OI 

• • 

0*13 
8 0-13 

. . 



7-8 



4— 7 



7-8 



9 — 12 

5-8 

5— 7 

5— 7 
5—10 

4-8 

6 
5—10 

. • 
7-9 



2 — 17 
3—19 
5— 7 



0-05 

0*02 



0-66 



0-03 
• • 
0*12 
0'i4 
o*i8 
0*17 
1*00 

0*84 

O'OI 

0*53 

. . 

0'20 



2'47 

363 
0*26 






8 

I 



16—20. 



Dates. 



14—16 



14 



12 
12 



. * 
15 



»3 



05 



05 
06 



15—16 
14 — 16 

. . 
12 — 14 
10—12 



14 — 16 



0-03 



0*13 
0*27 

. . 

o'i8 
0*24 



0-57 



14 — 16 0*87 



12 



0*03 



12—13 0*03 

• ■ * * 
12 — 19: 0*44 

O'lOi 



O'lO 



14 — 16 



14—16 

.. . 
. . 

16 0*06 
13 — 18, 0*26 
13 — 16. 0*30 



17—19 
16 



ax— 25. ' 26—31. 4. 

•'S 



Dates. 



a 

I 



Dates. 



6 

S 'fit 

ft 2 



0*32 
0*03 



24-25 



18—2110*16 
18—21 0*22 



17-19 



0-33 



18— 19:0*45 
18—19 0*07 






a . 



• • 






21—23 



21—23 



0«05! 

.. ! 
0-08 



3X 0*06 



a ■ 



OH>3 



t. 



I 



I 



3X .0*03! 



31 



0*30 



0*20 30—31 0*30 



31 



0*37 



0*09 






19 . 0*06 






* . 



19 — 21! 0*32 



•• 



15-17 



• • 



18 
20 



16—17 
14 — 21 

15-18 
15—20 

. . 
18—20 



0*23 



0*04 
0*01 



O'lO 
1*22 



0*36 
0*71 

m • 

0*21 



12 — 18( o*74 



22 — ^30 
22—24 



29—30 
0*0527— 30: 0*141 
., 26— 3& 0*43 
28 — 30* 0*25 



0*44 

0*X2 



29 



O^, 



22—25 0*50128 — 30 
21 — 26: o~^4 29 — 30 
24—25' 0-09*28 — 29 

22— 3o| 0*82 



22—27 

. . 
19—23 
22—28 
21-28 
21—30 



o*x8 



25—30 
27—30 



0-50 
I'20 .. 

'•37 

0*77 



20 — 27 0*87 
24—26 x*o8 

22—23 0*35 



22—23 
22—25 

23—28 



22—31 
23 



0*07 
0*23 

a • 
. a 

0-33 



x*68 
o*x8 
0*07 



0*37 

O'lOi 

o*za 



a • 
. ■ 



28—29 
28 29 

• • 

31 



25—27 
26 



1*08 
0*46 

•• 

. a 



a • 
0*10 
0*19 

• • 
0*08 



0*X2 
0-061 



30—31; o*x7 

« • 

28 



0-531 
0*01 



0-80 

0*74 

.. t 
3*73 

26 — 3XJo*27 



28 — ^3X 
25-31 
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TABLE V. 
Oiving the epoohi of the days ol minimnm and mazimnm temperatiire. 



?lMe. 


"Si 




Msiimimi. 


Date. 


Temp. 


Date. 


Temp. 


St. Pelewborg „.. 

Copenhagen 

DwUig 

Berlin . . , . 


ii8 
93 
31 

1 

i 
1 

40 
50 
44 

i 


19—31 Jan. 
4-16 „ 

1=;; :; 
C3 ;; 

4—11 „ 

8-I3 '.'. 
7-13 .. 
5-9 .. 

ii)l)ec.-3 Jan. 
4—" .. 

EH :: 


-3*> 

d,1 

—410 
—2-53 
—5-34 
—333 

-3-8? 

—0-14 
860 
■93 

I '30 


ao-29 July 
*iJnlj-4Aog 
35 ..- 7 .. 
»5 .t— " .. 
17 ,.-»5'«ilJ 
20 „- 5 io«. 
19 ..— 5 .. 
19 M- 4 « 

17 "•- 3 Z 
14 ,.-«> Joly 
r? -'—M 1. 
li ,,—11 Aog. 

1 ::=;i :; 

14 ,,—23 Jnly 
13 ..— »4 .. 


J8°3| 
i7'8o 

ill 
i! 

34-10 

19-95 
.9-30 




Bre^D ::::"":; 












□reenwieh 






Bnuaeli 



TABLE VI. 
Showing at bow aumj of the eighteen places a giren date eeema to have » dbtubed 

tamperatorB. 



»• 


Date. 




3 


3.: = 


H' 


« 91,, 


..;,3 


UMi-^ 




II 11 9' 6' 4 

' 3 6; 3 5 
1 3 4I J' e 
7 4 6; 9 10 

.' i ;;,;: 3 

3 J 3, 5; ^ 
.1 9 9; 9 9 

3 5 7I 6! ^ 


!6 
7 


4 7 


19 

i 

6 


3031 


■ 


Angnst"!! 
September 
October .. 

Deccmbpr 




3 

4 




?" 


■ ■ J 

r 


71114 

3 8 q 


1513 
10' 7 

5 6 
4 3 

6 9 


S|5 5 
4! 3 2 


3!-- 
3. 3 

4' 4 

"J 




k 


3 ,', 


;, I 


. 3' 4 

6 SiiJ 


9' 9 
5 6 


_J 



In May <") ^^ 'o '"^ '3 eight ol the 
(rf ft preriouB iaj. There are acorceljr mi 
33th— 19th, and leu than from April gtb- 



: below tho temperature 
■e pertnrbfLtions from Uay loth — 14th than from May 
13th, and Jnne 15th — igth. 



preferable to ohooae a ahorter interval, I costeDt myself now with the five- 
day intervals, alao given at tiie foot of Table m., and aeparately, in order that 
any one may add as many of them together as he chooses. The reader may 
thus make nsa of these difieiences, or of those v— p, as may bo preferred. 

But I think it necessary to calculate in yet another ffay the same sort of 
diflignnees for a much greater namber of places, from the mean temperature 
of each day, and then comparo them. 

It is time, then, that in the first place we should calculate these tempera* 
tnres for «U places where long series of observations exist, because other' 
wise it cannot be shown that the lalso anomalies have disappeared ; bnt, 00 
the other band, a b^inning mast be made, and we cannot wait nntil posterity 
provides a sufficient number of stations. It is hi^ time to call the attention 
of meteorologiBta to the neoesBity of knowing the temperature of each day, 
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and» by the mode I indicated, of finding the rate of rise and fall in every 
part of the year. 

From the movements of the isotherms, and the increasing or diminiBhing 
distances between them onder the same meridian, going faster at one meri- 
dian than at another, we see that the rise or fall of the temperature is not 
identical at all places for the arbitrary intervals of a month. We onght 
to know the same for every epoch of the year by such differences daring 
each combination of five (or three) days, and by addition daring a greater 
interval of time. Then we should see if this increase of temperature goes 
on continually from place to place, or if certain circomscribed regions show 
more marked differences than others. 

If we have inquired into this and found, for instance, that in Bavaria or 
Hungary there is a well-indicated period of cold or of heat, the method of 
Prof, von Bezold may be applied with greater success. Then it will be 
time to inquire if the barometer and the winds show also changes which 
may appear irregular, but which, however, by that discussion, may be found 
to be in harmony with the disturbances of temperature, and to tend to the 
extinction of that difference ; so we may find that there are no cosmical infia- 
cuces common to the whole surface of the earth, but local actions caused by 
the situation of mountains, by the melting of ice in the lakes of America, by 
the ice-drifb along the east coast of that continent, and so forth, and still 
progressing from one place to another. By this method only do I think it 
possible to decide the point which I called so difficult in the beginning of this 
paper, viz. to state whether some particular days are too cold, or the preceding 
or following ones too warm for the season. 



DISCUSSION. 

Mk. C. Harding agreed with Dr. lUiys Ballot that there would be much 
difficulty and a great amount of labour involved in using Be8ttcrt$ formula for 
365 terms, but could not lielp tliinking that tlie formula used by Dr. Buys Ballot, 
although workable, was very complicated. The method of " smoothing " in- 
troduced by Sir G. B. Airy had not been referred to in the Paper. This process 
was eminently suitable when dealing with a large number of terms such as the 
means for each day in the year, and the labour was mucli less than that involved 
by using Dr. Buys Ballot's method. 

Mr. Eaton said that it would be desirable to ascertain whether the St. Petersburg 
temperature observations had been taken on the same plan all through the series, 
as if not the results were possibly incorrect. There was reason to believe that 
the alleged increase of temperature of late years liad no foundation in fact, and 
that a re-examination of the records of temperature in London in the latter part 
of last century, and nearly the first half of the present, would show that the 
method of exposure of the instruments then adopted had led to the mean tem- 
I)erature being estimated lower than the truth. 

Mr. Symons believed that the method which Mr. C. Harding had attributed to 
Sir Ct. B. Airy was a very similar, if not exactly the same, process as that used 
by Mr. Bloxara in his book on The Climate of Newport, hie of Wight. This 
system if pushed far enough wouhl extinguish any irregularity and produce a 
smooth curve, which was hardly wliat was wanted, and he thought that perhaps 
the depressions of temperature, which one naturally looked for at certain periods 
of the year, had been masked by the method employed. 

The President (Mr. Scott) said that Dr. Jelinek and Dr. Hann had reduced 
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the temperature observations for a long scries of years at Vienna, and had arrived 
at tiie conclusion that there was practically no change in the climate of that city 
during those years. 



Cloud Observino. By D. Wilson Barker, F.B.Met.Soc. 

[Read February 18th, 1885.] 

The study of upper cloud currents has lately been receiving much attention, 
bat we are still far from possessing, in any way, a system of cloud classifica- 
tion which is satisfactory ; and even when we do get a scientific classification 
it seems likely that we shall have some difficulty in obtaining observers who 
can devote proper time to the study of cloud forms. The importance of 
apper cloud observations can hardly be too much impressed on meteorologists, 
for it will only be by a careful study of the laws through which their move- 
ments are governed that we shall obtain a true insight into the movements of 
the upper atmosphere. Living as we do at the bottom of the aerial ocean, 
and only in the cases of isolated positions obtaining information from moun- 
tain tops, balloons and kites, it becomes important that as soon as possible 
observations should be taken in a more systematic form than has hitherto 
been followed. It will be my endeavour in this paper to offer a few remarks 
which may possibly aid in the study of upper cloud currents. Having been a 
close observer for some years, I have been struck by several peculiarities in 
the cloud formations, which when pointed out might help observers, and 
also those who undertake the reduction of the observations. 

I must here refer to the Rev. W. Clement Ley's proposed scheme of cloud 
nomenclature,^ and from the practical test I have given it I cannot recom- 
mend it too highly as fulfilling all conditions. But I am afraid that for the 
ordinary observer, who though willing to do all he can to forward meteoro- 
logical interests, yet has not the time to study them properly, a more simple 
classification might be adopted, and is in fact very much to be desired. As 
it is now, there is a great deal of confusion amongst cloud observers, not only 
as to the particular names of clouds, but also especially with regard to 
their movements. A dual division is the simplest possible, and is really the 
natural division ; for although composite clouds are often to be observed, the 
characteristic clouds are those to which we must look for forecasting the 
weather, which is practically the aim of meteorology. 

The two divisions should bo the ** Stratiform " and ** Cumuliform,'* the 
first being the more important. To the stratiform belong ail the higher forms 
of cloud and a few of the lower, to the latter belong the typical cumulus 
cloud seen in the lower atmosphere. It will be noticed that when composite 
clouds are observed they indicate that the atmosphere is already disturbed, 
and so are only auxiliary to the other typical cloud observations. 

1 Prindples of Forecasting by means of Weather Charts, by the Hon. B. Abercromby, 
p. 107. 



120 BAfiKBfi — OLOOD OBSBBVINa. 

The so-called cirro-cumolas doad is a great stombling block io observers. 
It exhibits all kinds of phases, from the beautiful flecks arranged in lines, to 
the mnch lower and large irregular patches, and it commonly passes through 
all these states in a short time. This clond partakes in no way of the 
cnmnlus type, but is essentially a stratiform cloud. Then, again, there is the 
cnmulo-stratus, which is a cumulo-stratus only on the horizon ; when seen 
overhead it will be observed that the cumulus and stratus are more or less 
detached. 

It is utterly impossible that any accurate deductions can be made from the 
mass of cloud observations collected (more especially those from sea, which 
would be undoubtedly the most valuable) until it can be made certain that 
the observations both as to form and movement are more accurately taken 
than they are at present. Instrumental observations can, as a rule, be accur- 
ately made at sea, but more uniformity is required in noting wind forces and 
cloud forms. The former difficulty can to a certain extent be overcome by 
the employment of a suitable instrument ; the latter will always depend more 
or less on tbe eye of the observer. Under these circumstances it is desirable 
that cloud observing should be simplified as much as possible, and that it 
should be impressed upon observers that unless an observation can be 
properly made, that is to say if there is the slightest doubt, it had better not 
be noted. Dividing the clouds into two divisions is a very simple measure, and 
the names at once suggest the forms of clouds to the observer. At the same 
time, no difficulty will, I think, be found in recording whether they were high, 
medium, or low clouds. Sufficient attention has not been paid to the direction 
of filature so commonly noticed in upper cloud formation, and which forms 
so valuable an index to their movements ; for I think tbat it will be quite 
possible to determine the movement of the clouds if their direction of filature 
is noted. It will frequently be observed that cirri first become visible in a 
thread or wisp-like form either parallel to some part of the horizon, or else 
projecting upwards in a V-like shape, often eventually forming threads of 
eirrus over the sky. These should be at once noted, and the true bearing of 
the radiating points with the time of their first appearance recorded. 

I beg to suggest the following symbols which I have been using for some 
time to indicate them. When first appearing in a V-form, and radiating in the 
South-west, this might be expressed as follows : — V SW. If they appear first 
as threads parallel to a certain part of the horizon, thus || W, indicating their 
first appearance on and parallel to the Western horizon ; when the threads 
lie right-across the sky || SW to NE, indicating that the threads lie 
from South-west to North-east. It is very necessary that observations of 
the Y point should be taken frequently, as though it generally seems to shift 
round in a definite direction, viz. from the Pole towards the Equator by 
West, yet this is not always the case. 

The following table of observations taken by myself in various parts of the 
ocean has been prepared and tabulated so as to be comparable one hemi- 
sphere with the other. Column I. indicates the hemisphere ; Col. 11. the 
rhumb at which the Y point was situated ; Col. m. the observations, all 
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bebg tfthnlated and Bhowing the angles of filature in points, + denoting the 
ekmdeoming firom the right of the Y point, — from the left; Col. lY. number 
of obaenrations; and Col. Y. mean angle of filature. This last column is not 
▼ery satisiaetory, the observations being too few for determining a proper 
an^. 



TaBLI of OBSBBYinONS, WITH AHOLIS OF FiLATUBI, ITO. 



Poles to Equator by West 


Equator to Poles by West. 


CoLL 


CoLIL 


Ck>LTTT. 


• 


CoLY. 


Col.n. 


GoLm. 


• 


Od.Y. 








• 








I 












Pxits. 








Puts. 


N.H. 


N 


• ••«. 





. . 


WbS 


0, 0, 0, 0, 0, ] 


6 





S.H. 


8 


0. 0, +6, +4 


4 


+2-5 


WbN 


1-9. +6, +1, 
|+x,+x, 


6 





N.H. 


NbW 


0, 6 


2 





W8W 


0, 

ro,+2,o,+6.^ 


2 


— 


an. 


8bW 


(o,o,o,o, -|-3tl 
I +i»o j 


7 


+•57 


WNW 


0, — 6, —6, 
T — 2, —a, 0, - 
1 0, —2, 0, 0, 
L 0, 


x6 


— '5 


N.H. 


NNW 


o,o, — J 


3 


-•17 


SWbW 


0, 0, 0, 0, +i, ) 

+4, +3. 1 
—4,0,0,-11. 
0, 0, 0, 0, 0, 
0,0 


8 


+ •9 


S.H. 


8SW 


0, o, — 6 


3 


—2*0 


NWbW 


XI 


—1-4 


N.H. 


NWbN 


—4, 0, o 


3 


—1-3 


8W 


0, 0, 0, 0, 
0,— 4,0,— 6, J 
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My observations tend to show that in most eases at the beginmng of a 
depression the angle of filature is nt7, and that the large angles oeeiir when 
sabsidiarj depressions are passing over. 

Frequently during squally weather with a Polar Westerly wind the sky 
before or after a squall will be completely covered with cirms clouds in lines 
radiating from the squall centre ; but in this paper none of these cases are 
noted, my endeavour being to get at a general law rather than a local one, 
squalls being comparatively much more afiected by local causes than are the 
larger disturbances. In looking over cloud observations, an examination of 
the Weather Report will at once show whether squally conditions are {Hre- 
vailing or not, and as a rule this form of cirrus accompanies Polar Westeriy 
winds principally. 

The conclusion I come to, from a consideration of these facts, is that the 
actual normal motion of the cirro-filum cloud is along the line of filature, 
and that knowing the bearing of the Y point the direction of its motion can 
be at once inferred. 

In all cases I have observed the Y point first formed in the point from 
which the cloud is coming, but it will frequently be noticed that threads first 
appear parallel to a certain part of the horizon, and in all sorts of positions 
between this and the central Y point. 

In addition to the regular movement of the upper clouds there will fire* 
quently bo seen a motion of propagation at right angles to the lines of 
filature. At times the propagatory movement is so rapid as to give one the 
idea that the cloud is actually moving in that direction, and it is only by 
careful observation that the true movement can be discovered. 



DISCUSSION. 

Captain Toyndke said that the subject of the paper was very important^ and 
thought that there was good work to be done by ordinary observers as wellj 9a 
by specialists. Ordinary observers may well be asked to record the apparent 
heiglit of clouds, as well as their apparent speed — the terms ^§loir,'* 
*' i\loderate/' " Fast,'* being sufficient distinctions as to speed. He thought that 
it would be well to record regularly the direction from which the lowest clouds 
come, and their apparent speed at all land stations. This would be a. good 
check on the error in wind direction and force produced by irregularities on tlie 
earth's surface. Specialists would do well to record the individual facts on 
which their statements are based. For instance, the paper spoke of the cirro- 
cumulus cloud as undergoing several changes in a short time. The particu- 
lars of a few such cases, giving the date, the position of the observer, the 
direction and force of the lower wind, the direction in which the cirro-cnmnlns 
was moving, &c. would add greatly to the value of such a statement. The 
much-abused cumulo- stratus cloud was, to his mind, evidence of the kind oT 
work which specialists should endeavour to carry out. He had watched this clond 
thronghout a long sea life, and had found that when it appeared on the horizon it 
was followed by unsettled weather. It commonly occurred in the Tropics, on the 
equatorial verge of a Trade wind. Fault had been found with the name given 
to this cloud ; it was, however, a matter of small importance to him by what 
name it was known, so long as seamen were able to distinguish it, and to b^icfit 
by the warning to be denved from it. If specialists would watch other well- 
defined clouds until they were able to establish for them as decided a character, 
he should adopt these with gratitude, and should not feel inclined to quarrel 
with the names they gave them. The division of clouds into two classes (lower 
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and upper), as given in the Irutruclions for keeping the Meteorological Log^ 
together with their subdivision into *^ stratiform " and '^ cumuliform/* seemed to 
meet the requirements asked for. Those Instructions ask observers to make a 
special note when a cloud seems to lie between the upper and lower regions. 
With regard to the mistakes sometimes made by captains in recording the 
names of clouds in the log, no doubt such mistakes do occur, as they do in all 
other observations ; still, when the cloud observations over a given part of the' sea 
are discussed, they clearly show that the truth predominates ; for instance, in 
the Charts of Meteorological Data for Nine Ten^gree Squares, near the Equa- 
tor in the Atlantic, published by the Meteorological Office, it would be seen that 
the oercentage of nimbus ranges from in the steady Trade to 30 or 40 in the 
Doldmms. The remarks accompanying these charts also show that the upper- 
cloud observations indicate the motion of the upper currents of air, where 
the Trade winds meet. If observers were impressed with the importance of 
cloud observations, he was confident that they would supply data for valuable 
results. 

Mr. Gaster said that Mr. Barker was a most careful observer, and with 
respect to cirrus clouds had observed that their motions in relation to barometric 
depressions is the same in the Southern as in the Northern hemibphcrc ; North 
being substituted for South and vice vers6. The attempt to reduce the number 
of clouds which can be observed to two types was, however, going a little too 
far. lie hardly thought that even cirruH should be included under stratiform 
clouds. He noticed that Mr. Barker had fallen into the error of saying that the 
cuniulo-stratus cloud was a cumulo-stratus onW when on the horizon. If this 
were 80 the same cloud must be called by different names when viewed from 
flifferent positions ; for instance naming a cloud cumulus when seen on tlic 
horizon and (sav) stratus when the same cloud passed overhead. The absolute 
necessity was tfiat cloud observers shall be more thoroughlv trained in their work ' 
than they are at present. A great deal of the confusion in cloud observing was 
due to errors ari^ng from the position in wliich clouds were seen, the same cloud 
presenting different appearances from different points of view. TMr. Gaster 
illustrated by means of some wool tlie different appearances of clouds when 
viewed from different situations.) Another source of error lay in the different 
powers of vision possessed by individual observers, a short-sighted person 
calling a cloud high or low which perhaps another person might describe as the 
reverse. Mr. Gaster then went on to speak of cumulo-stratus clouds, and re- 
marked in tliis connection that a cumulo-stratus cloud did not consist of a 
patch of cumidus and another of stratus iu close proximity to each other, but 
was an intermingling or imion of the two types. In his opinion the great thing 
to do was to educate observers in cloud observing, and for this purpose a good 
text book with numerous diagrams showing clouds in all manner of positions and 
varying stages of development was vcrj' much needed. 

Mr. Archibald agreed with Mr. Gaster in thinking the division of clouds into 
stratiform and cumuliform too rough unless supplemented by subdivisions. 
Stratiform clouds at the higher elevations, such as the cirrus, differed specifically, 
if not generically, from those at the lower elevations. He thought that if good 
measurements were made of the lieights of clouds thev would materially assist 
persons in recognising their species. Stratus could hardly be applied, as an 
unmodified term, to clouds which fioated as high as 30,000 feet on the one hand, 
and as low as the earth's surface on the other. He agreed with those who sug- 
gested that the so-called cumulo-stratus cloud should be abolished from the list. 
He considered it simply represented a cumulus cloud floating amongst detached 
i^trati, and their physical conjunction was simply effected by the imagination of 
the observer. 

Mr. C Harding was glad this paper had come before the Society. He drew 
attention to the confusion which in his opinion existed among observers with 
respect to cloud nomenclature. No one, when consulting the logs of ships 
passing through the ** Trades,'^ where the weather experienced is very constant, 
could help bein^ struck by the different varieties of clouds which were entered 
as the predominant cloud ; some logs giving stratus, others cumulus, cumulo- 
stratiis, and so on, where in all probability one and the same form of cloud was 
intended. 

Mr. Whipple said it was not by any means easy to determine cloud heights, 
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TABLE IV. 
e apparent anomalies, the dates on which they occur at each place, and the greatest diilerenoe. 
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TABLE IV.— ContiBurf. 
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equal amount of black was put on. But I think it would be well if the Society 
were to make experiments witli a view to obtaining in all instniments a surface 
on the bulb and stem near the bulb i>osscsMed of equal radiating power. There 
in black glass of wliich some instruments were made long ago. Not being dull it 
reflects heat, and would give a considerably lower temperature than lamp-black. 
Still, if it were found to give nearly the same result in all instruments the lower 
temperature would be no drawback, as in any case the temperature indicated 
is not of any absolute importance in itself. Coidd tliis black glass be ground or 
roughened in any way so as to make it dull, either by acids or in any otlier way V 
If so, I think we should have a good surface ; and if the instrument makers 
would agree to make the bulbs and jackets as nearly as possible of one size, then 
I tliink the causes of discrepancy would be brought to a minimum. Suppose the 
Society, in conjunction with tlie Scottish Alcteorological Socie^% were to recom- 
mend a particular size and metliod of construction, we should know what was 
meant by the amount of radiation." 

Mr. AVhipple said that he had been working at the sulyect of black-bulb 
thermometers since his last paper, referred to by Mr. Stanley, with the object of 
discovering what eftect the size of the jackets haid on the temperatures registered 
by the thermometers. The residts of the experiments sliowed that the size of the 
jackets had little or no effect on the differences in registration of the thermo- 
meters. When bringing the paper containing the results of these observations 
before the Kew Committee, previous to presenting it to the Hoyal Meteorological 
Society, Mr. de la Rue suggested tliat the differences observed between the 
thermometers might be due to the method employed in obtaining the vacuum and 
also to the degree of exhaustion attained, and offered to test the vacua and 
also to re-exhaust the thermometers. This Mr. do la Hue had done for two 
instruments, and on comparing the thermometers again after the new exhaustion, 
they were found to read 20° higher than before. The makers of these very 
thermometers had stated that they had been previously exhausted as perfectly as 
possible. 

The President (Mr. Scott) inquired what method Mr. do la Rue employed 
for obtaining his vacuum. 

Mr. Whipple replied that Mr. dc la Rue employed cliemical means for this 
purpose. 

Mr. Symons mentioned different improvements and alterations made in solar 
thermometers since they were first invented, and then went on to describe 
an apparatus used by Mr. Southall at Birmingham for registering the sun's heating. 
power, and also the modification thereof employed by Col. Ward. He thought 
Mr. Stanley's thermometer a very ingenious arrangement, and an improvement on 
the instruments ordinarily used for measuring solar radiation, as it was low in 
price, easily manageable, and rcadilv comparable. 

Mr. Stanley thought that Mr. Whipple's statements helped to strengthen his 
paper, as it appeared to be certainly a verv difficult matter to get satisfactory 
results from the records of Black-bulb Thermometers in vacuo. This form of 
instrument had the advantage of being both cheap and more comparable than 
the solar radiation thermometer now used. 

Mr. Whipple asked whether the oxidisation of the metal ball would be in- 
terfered with by atmospheric conditions such as existed in manufacturing dis- 
tricts. 

Mr. Stanley stated that the oxidisation of the ball would be rather increased 
than diminished by the action of the atmosphere, but the change in 20 years or 
so would not be great. 



PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

January 21st, 1885. 

Annual General Meeting. 

Robert H. Scott, M.A., F.R.S., President, in the Chair. 

Mr. W. P. Stanley and Mr. T. Wilson were appointed Scrutineers of the 
Ballot for Officers and Council. 
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Mr. Symoms read the Report of the Council and the Balance Sheet for the past 
year (p. 73). 

It was proposed bv the Fbesidkmt, seconded by Dr. Tripe, and resolved :— 
'* That the Report of the Council be received ana adopted, and printed in the 
Quarterly Journal of the Society." 

It was proposed bv Prof. Arciiidald, seconded by Mr. Fekk, and resolved :— 
" That the best thanks of the Royal Meteorological Society be communicated to 
the Council of the Institution of Civil Engineers for having granted the Society 
free permission to hold its Meetings in the rooms of the Institution.'* 

It was proposed by Mr. Bbewin, seconded by Mr. Mellibh, and resolved :— - 
'* That the thanks of the Society be given to the Officers and other Members of 
the Council for their services during the year.*' 

'* It was proposed by Captain Toymbee, seconded by Mr. Mawlby, and re- 
solved : — " That the tnanks of the Society be given to the Standing Committees 
and to the Auditors ; and that the Committees be requested to continue their 
services till the next Council Meeting." 

The Pbesident then delivered his Address. (This will be printed in the 
next No. of the Quarterly Journal.) 

It was proposed by Mr. Laughton, seconded by Dr. Mamm, and reaolved :— 
" That the thanks of the Society be given to the President for the ability and 
courtesy displayed by him in the Chair during the past year, and for his 
Address, ana that he be requested to allow it to be printed in the Quarterly 
Journal of the Society." 

The Scrutineers declared the following gentlemen to be the Officers and 
Council for the ensuing year, viz. :— 

President. 
Robebt Henby Scott, M.A., F.R S., F.G.S. 

Viee-Presidenta. 

WiLUAM MoBBis Beaufobt, F.R.A.S., F.R.G.S. 

John Knox Laughton, M.A., F.R.G.S. 

Edwabd Mawley, F.R.H.S. 

Chables Theodobe Wiluams, M. a., M.D., F.R.C.P. 

Treasurer. 

Henby Pebigal, F.R.A.S. 

Trustees. 

Hon. Fbancis Albebt Rollo Russell, M.A. 
Stephen William Silyeb, F.R.G.S. 

Secretaries. 

Geoboe James Symons, F.R.S. 

John William Tbipe, M.D., M.R.C.P.Ed. 

Foreign Secretary. 
Geobge Mathews Whipple, B.Sc., F.R.A.S. 

ConnciL 

. Edmund Douglas Abchibald, M.A. 
Geobge Chattebton, M.A., M.InstC.E, 
John Sanfobd Dyason, F.R.G.S. 
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Henry Storks Eaton, M.A. 
William Ellis, F.R.A.S. 
Charles Harding, 
Richard Inwards, F.RA.B. 
Baldwin Latham, M.Inst.C.E., F.G.B. 
Robert John Lecky, F.R.A.S. 
WiLUAM Marcet, M.D., F.R.S., F.C.8. 
Cuthbert Edgar Peek, M.A., F.R.A.S., F.R.G.S. 
Capt. Henry Toynbeb, F.R.A.S. 



February 18th, 1885. 

Ordinary Meeting. 

Robert H. Scott, M.A., F.R.S., President, in the Chair. 

Henry Brooks Baker, M.D., 72G Ottawa Street, Lansing, Michigan, U.S.A. ; 
Samuel Dixon, Ridge Cottage, Marple ; 

Robert Foster, The Quarries West, Clifton Road, Newcastle-on-Tyne ; and 
Benjamin Owen Meek, F.L.S., F.R.M.S., M.R.C.V.S., Swinley Hall, Wigan, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read, viz. : — 

<<The Anomalies in the Annual Range of Temperature. How to 
Detect." By Dr. C. H. D. Boys Bai^lot, LL.D., Hon. Mem. R. Met. Soc. 
(p. 104.) 

" Cloud Observing.** By P. Wimon Barker, F.R.MetSoo. (p. 119.) 

<'A Suggestion for the Improvement of Solar Radiation Ther- 
mometers.** By WiLUAM Ford Stanley, F.R.Met.Soc., F.G.S. (p. 124.) 



CORRESPONDENCE AND NOTES. 

The Meteorological Results of the Lady Frankun Bay Expedition.* 
By Lieut. A. W. Greely, U. S. Army. 

The general interest in the scientific work of most Polar Expeditions has been 
seriously affected by the long delay which necessarily occurs in the publication 
of the records and results. With the permission and concurrence of Gen. W. B. 
Hazen, Chief Signal Officer, I take pleasure in giving, as far as I can at present, 
a brief summary of some of the scientific results of the Lady Franklin Bay 
£xDedition. 

The following table Q). 130) of monthly means has been compiled from three 
years* observations,-^1875-6 and 1881-83. 

The barometrical observations show atmospheric changes which, I believe, are 
common to the region within the Arctic Circle, north of America at least. The 
marked maximum in April gives way rapidly to the principal minimum in 
July ; to be followed by a secondary maximum iq November, and a less marked 
wiinimnm in January or February. 

The hourly barometric observations are of special interest, as tending towards 
a finid solution of the question whether or not the regular diurnal variation 
observed in lower latitudes also occurs near the poles. Buchan, noting the fact 
that the range at St. Petersburg and Bosekop is but about *012 in., remarks, "And in 

i4d«fic^Yol.Y.p.S09. 
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Months. 



January . . 
j February 
.March 
'April . . . . 
May .... 
I June . . . . 
: July . . . . 
jAugust 
September 
October .. 
November 
'December 



Year 



Barometer 
reduced 1o 
mean Sea- 
Level. 

ins. 
29756 

779 
29*962 

30-175 

30'02I 

29852 
725 
.787 

•749 

•925 
•971 

29-830 
29-878 



Tempera- 
ture. 



o 

■38-3 

40*1 

.283 

.13-6 
14-1 

327 

37'i 

33-8 

158 

-8-9 

-23*3 
.28-1 



—3 '9 



Bainfall 

(two years 

on!}). 

ins. 
•42 

•13 

•45 

•17 
•40 

•18 

•66 

•38 

•35 
•24 

•20 

•30 
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still higher latitudes, at that period of the vear when there U no alternation of 
day and night, the diurnal variation probably does not occur." 

The first year's observations at Fort Conger satisfied me that such diunial 
variation docs occur in very high latitudes, and my opinion was confirmed by 
subsequent observations. Reductions made several months before the station 
was abandoned, from nearly five hundred days' continuous observation, showed a 
range of -0099 in. The primary maximum occurs at 5 a,m., Washington l^lcan 
Time (whicli is 53 mins. slower than local time), followed by the primary mini- 
mum at 1 i).m. Tlie secondary maximum and minimum took place at 6 p.m. 
and midnight respectively. To determine whether the presence or absence of 
the sun affected the fluctuation, I calculated separately the means of the days of 
continual darkness and of continuous sunlight up to May 1st, 1883. The 
diurnal fluctuation was substantially tlie same, and the critical liours were 
identical in the arctic night and in the polar day. 

The absolute range of tlic barometer observed was 2*032 ins. — from 31-000 ins. 
April 9th, 1882, to 28*968 ins. February 19th, 1883. It is interesting to note 
that tlie minimum pressure for the year 1882-83 at Godthaab and in Spitsbergen 
occurred respectively one day earlier and three days later than at Fort Conger. 
The barometer at Godthaab touched the unusually low point of 27-890 ins. 

The mean annual temperature ( — 3°*9) is the lowest on the globe, being l**-4 
below that deduced for Van Rensselaer Harbour from Kane's observations. It 
quite disj)Oses of the theories of a warmer climate as the pole is approached. 
'J'he mean maximum at Fort Conger agrees with that of other arctic stations in 
general, occurring in July ; and the monthly mean gradually declines to the 
minimum in February. Tliis montli, T think, is generally tlie coldest at arctic 
stations ; and when the lowest mean has been noted in January (or occasionally 
in March), I believe a scries of years would change it to Fcbruar}*. The lowest 
monthly mean (— 46°*5), for Febniary 1882, must give way, however, to that of 
Wcrchojansk (on the Lena), from which the following means are reported : — 
December - 50°-3, January — 66°, and February — 53°. The highest monthly 
mean was that of July 1883, 37°-2. The absolute range of temperature was 
115°-1 (—62^-1 February 3rd, 1882, to +53° June 30th, 1882). 

The amount of rain and melted snow was 3-95 ins. the first, and 3-82 ins. the 
second year, irregularly distributed throughout the year. This small amount of 
precipitation may explain the non-glaciation of the adjacent coimtry. I believe 
the precipitation in the interior to be less than at Fort Conger. 

The wind resultants are as follows : — first year, 8 61®-4 E, 7,594 miles ; 
second year, S 67°*3 E, 6,437 miles. The wind 'was more Southerly from 2 to 
4 p.m. inclusive than at other hours during the first year, and from 11 a.m, to 2 
p.m. the second year. 
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The mean tidal ostablishment was determined by me at Fort Conger from two 
years' observations on a fixed gauge, as follows : — 

High water (1,314 tides) llh. 33-9m. 
Low „ (1,314 tides) 17h. 45-7m. 

Complete series of high and low waters for two years, with regular liourly 
readings of the tide for one year at Fort Conger, have been placed in the liands 
of Mr. Schott These observations, with supplementary simultaneous readings 
at Capes Sumner, Beechy, Craycroft, Leebi, and at Repulse Harbour, added to 
Bessel's and Nares' observations, will, I trust, enable tidal experts to determine 
the co-tidal curves for Lincoln Sea, and Robeson and Kennedy Channels. 

The temperature of the surface sea-water was carefully observed from October 
1882 to June 1883. The temperature fell steadily from a mean of 29°-2 in 
October to 29^-0 in December, and then rose steadily to 29°'4 in June. Tlie 
ebbing tide (to the north) was from 0°*1 to 0***2 colder than the flowing tide, and 
its mean for December was 28°*9. 

The sounding of 133 fathoms and no bottom, midway between Capes May and 
Britannia, is significant of a different ocean along the north coast of Greenland, 
from the shallow sea north of Asia, North America, and (xrinnell Land. 

Forty-eight swings, with accompanying time observations, were made with a 
pendulum furnished by tlie U. S. Coast and (icodetic Survey. The observations 
are now in the hands of Assistant Charles S. Pierce " for reduction and 
comparison. I regret tliat continued mental and physical weakness have 
prevented more careful and systematic treatment of these subjects. Thig 
summary is now presented, as the immediate future promises no better results 
from mv hands. 



On the Derivation op a Periodic Variation prom a Series op Quantities 
OBSERVED at Equal Intervam OP TiME.— By NiLS Ekiiolm, Upsala. 
{ZeiUchrift der osterreickisohen Gesellschafl fur Meteorologiey Vol. XX. p. 
81, 1885.) 

In this Paper the author explains and generalises on a method adopted pre- 
viously by Lamont and Wild for disengaging periodic from non-periodic varia- 
tions. 

The essential f eatiure of the method lies in taking each epoch of the period to 
be in turn the commencement of the series, and of taking the general mean of 
the curves thus deduced as the most probable form of the true periodic curve. 

By considering all the terms corresponding to the successive epochs as 
ordinates placed at equal distances, if there were no variations besides the true 
periodic one, the lines joining the ends of all corresponding ordinates should 
obviously be parallel to the axis of ar. Since as a rule non-periodic variations co- 
exist, this is seldom tlie case, and the application of the Lamont- Wild method is 
simply a repeated turning round of the lines joining corresponding ordinates 
until they become parallel to the axis. 

11 no account is taken of tlie actual amount of the corrections to be applied, 
or, in other words, if the turning is effected about any point and the periodic 
variation deduced without strict reference to the individual means, the calcula- 
tion of tlie mean value of n phases from a period embracing m -|- 2 periods is 
effected by taking the means of all corresponding terms, gi\'ing those from the 
second period to the last but one a weight equal to n, and the terms of the first 
and last periods respectively weights equal to — 

1, 2, o ••• •■• ••■ yi"- 1, 71. 
7>, n — 1 ... ••• ... 3, 2, 1. 

This evidently follows from the fact that whilst every term of the inter- 
mediate periods will be used n times, those of the first and last periods will be 
used exactly as many times as is expressed by their position in the period. The 
errors due to the partiality of the beginning and end of the series will be thus 
avoided. The writer suggested this correction some years ago when examining 
a certain diurnal cur^^e. On comparing the result given by this method with 
that derived by taking the ordinary arithmetic means, the superiority of it is 
evident, especially in the reduction of the difference between the values for 
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midnight and 1 a.m., when the series is calculated from midniglit to midnight, or 
between those for midday and 1 p.m., when the series is calculated from midday 
to midday ; differences wliieh evidently result from the fact that the serie* may 
have commenced at the bottom of a cyclone and terminated at the top of an 
anticyclone, or vice versa. The figures in the example given by the autlior 
are ttose which give the daily variation of air pressure calculated from hourly 
obser>'ations at the Swedish Polar Station at Cape Thordsen, in Spitsbergen 
(78° 28-6' N lat, 15° 43' E long.). 

Thus for the epochs just alluded to we have the following results as variationB 
from the mean ; — 

ABC 

in. in. in. 

+0-06 +0-62 

-^21 — 0-03 

+018 +0-97 

+0-31 — 0-46 



Midnight 
1 a.m. 
Midday 
1 p.m. 



Where A is the series calculated bjr the method described, B is the ordinary 
arithmetic mean series from midnight to midnight, and C from midday to 
midday. 

When account is taken not only of tlie periodic variation, but also of the 
values of the individual means, the method of correction becomes a ^ood deal 
more complicated, as instead of effecting the rotation of the lines joming the 
ends of the ordinates about any ])oint, the lines joining each pair have to be 
rotated round tlieir middle points. The autlior then works this out for the 
general case of m + 2 periods of n terms, and shows that the additional cor- 
rections which have to be made to the figures calculated by the plan already 
discussed are so small, that when the number of observations is not very small 
they can be altogether neglected. As the case of the diurnal period is the most 
frequent one. the table of corrections to be added to the terms derived by tlie 
first method is given below : — 



1 a.m. Ai 

2 a.m. Aj 

3 a.m. As 

4 a.m.* A4 



I a.m. 234 Mid-day i p.m. 2 3 . 4 

ai 02 as Oi ail ais an an Oie 

—12 +11 4-IO 4-9 4-1 ±0 — I — 2 — 3 

— II — 12 -{-11 4-IO --2 

— 10 —II — 12 -J-ii -f- 3 -j- 2 -J- 



— 9 —10 — II —12 



--2 -J-i ±0 — I. — 2 
-r3-r»+'±o— I 
--4+3+*+'±o 



idnigfat. 

— II 
— 10 

— 9 

— 8 



Mid-day Au — i — * 

1 p.m. Ais ±0 — I 

2 p.m. Au +1 ±: o 

3 p.m. Ais + » +1 



3 —4 


— 12 


+" 


tu 


+ 9 


2—3 


— II 


—12 


- -10 


I — 2 


—10 


— II 


— 12 


+11 


— I 


— 9 


—10 


— II 


— 12 



--9 +1 

- -10 -4- a 
.-IX +3 



—12 



Midnight A24 +11 +10 +9 +8 4;o — i — 2 — 3 — 4 

* The figs, for the hours not given con bo supplied by symmetry. 

Here A, A, etc. denote the differences between the corresponding individual 
terms in the first and last of the successive periods. 

If the number of periods, or in this case of days, is m+2, the sum of the 
vertical lines under each hour divided by 24 (24 (m + 1) + 1) gives the required 
correction. 

Bv an example, the author shows that though in general this correction is 
small, it brings the result nearer the truth than it could be without it, and that 
this must especially be the case where the number of periods m + 2 is small. 

E. Douglas Archibald. 



A New Method of Reading the Direction of the Wind on £xpo8Sd 
Heights and from a Distance. 

Mr. Hugo Lcupold, who was unable to be present at the Meeting on November 
19th, 1884, when liis Paper on the above subject was read,^ sends the following 
reply to the remarks made in the discussion : — 



I Quartirly Journal, Vol. XI. p. 1. 
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" The remarks of Professor Archibald and Mr. Whipple, that tliey believed 
they had seen a somewhat similar instnmient before, are certainly rather un- 
satisfactory and vagne. 

" Regarding the complexity of the code, an objection raised by Mr. Whipj)lo, 
the author has not found the same to offer any difficulty in practice, the re- 
spective figures being easily remembered : besides, this objection, if any, seems 
to be more than outweighed by the following advantages claimed by the author 
for his triangle system, namely : — 1. A large object or figure for observation is 
obtained with the smallest amoinit of surface exposed to the wind, which miglit 
disturb the sensitiveness of the vane. The triangles have sides 3 ft. long : tlie 
usual letters, N, S, E, W, which would also have to be about 3 ft. to give the 
same range of observation, were found impracticable, as they projecting on the 
ends of rods caught the wind, and interfered with the easy working of tlie vane. 
2. Facility of reading from a considerable distance. 3. Tlie surfaces of the 
triangles exposed to the wind are alwaj^s comparatively in good balance on each 
«ide of tlie vertical centre, thus not inmiencing the working of the vane. 4. The 
facility with which a slight change in the direction of the wind is noticeable, by 
the alteration in the figure. 6. There being no gearing driven by the vane ; and 
lastlv (6) all parts working on one centre. 

" Jlr. Munro's suggestion of a skeleton dial with the necessary 3 ft. letters 
and mitre wheels, standing high enough above the ground to avoid an 
occasional 8-10 ft. of snow, would, the author thinks, make the same a rather 
formidable instrument.** 



RECENT PUBLICATIONS. 

Amebioan Meteobolooical Joubnal. a Monthly Bevlew of Meteorolog}% 
and allied firanches of Study. Vol. I., Nos. 10-12, February-April 
1885. 8yo. 




Atlantic, by F. S. Cobum (1 p.). — Simultaneous Observations of Atmospheric 
Electricity, by A. McAdie (3 pp.). — The thermal belts and cold island of South- 
eastern Bfllchigan, by S. Alexander (4 pp.). — The Thunder-squall of July 5th, 
1884. in Kentucky, by H. H. Clayton (3 ppO-— The deflective effect of the 
Earth's rotation, by W. M. Davis (9 pp.).— The Khamsin and other Desert 
Winds (3 pp.). — ^A lately discovered Meteorological Cycle, by H. H. Clayton 
(7 pp.). 

Ankales du Bureau central M^ti^orologique de France. PusuiiES par 
E. Mascart, Directeur. Ann^e 1881, Part II. ; Ann^e 1882, Parts I. 
m. and IV. 4to. 1888-1884. 

1881, Part II. contains the detailed observations and monthly results from tlie 
French and Algerian stations. The system now includes 89 stations in France, 
and 33 stations in Algiers. M. A. Angot contribntes a most interesting and 
valuable monthly climatological report for France and the adjacent countries 
(60 pp.) which is illustrated by 39 beautifully executed charts. — 1882, Part I. 
contams :^R^um6 des orages en France et de TStat de ratmosph^re pendant 
Fannie 1881, par £. Fron (14 pp. and 22 plates).— Etude sur la marche des 
ph^nom^nes de la v^g^tation en France pendant les ann^es 1880 et 1881 (64 pp. 
and 16 plates). — Sur quelques propri6t6s fondamentales des surfaces d'^gale 
pression, par L. Teisserenc de Bort (8 pp.). — Part III. (319 pp.S is devoted to 
the Rainiall for 1882, and contains the daily, monthly and jeaxly fall at 1,582 
0tatione.-^Part lY. contains : Observations sur la temperature de la mer faites 
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pendant Ic cours de la mission de Laponie, par G. Poucliet (24 pp.) — Olwen'a- 
tions mcteorologiqucs f aitcs dans Ics postes consulaircs franvaises, resum^ par 
L. Teisserenc de Bort (99 pp.). — The paper comprises the observations made at 
Trebizonde, Samsoun, La Cande, Tripoli, Rabat, the Canary Islands, the Isthmus 
of Suez, and tlie Isthmus of Panama, chiefly during the three years 1880-1882. — 
Sur une pluic terreuse tombce aux ties Canaries le 22 f6vrlcr 1883, par L. 
Teisserenc de Bort (10 pp. and 19 plates). 

Annuaibe de la Soci£t£ MiiT^oROLOGiQUE DE Fbanoe. Vol. XXXn. 
Jain-Juillot 1884. 4to. 

Contains : — Sur la marche des phdnomencs de v6g6tation en France pendant 
les ann6es 1880 ct 1881, par A. Angot (8 pp.). — La pr6vision du temps par une 
m6thode graphique, par C. Ilauvcl (5 pp.) — Sur Tdtat de la v6g6tation k Li^.ge, 
Ic 21 mars 1884, par G. Dewalque (1 p.)— Les crucs de la Saune et de sea princi- 
paux affluents en 1882, par M. Itemise (5 pp.). — Date annuelle du commencement 
des vcndanges au domame de Rotalier (Jura) 1824-1883, par £. Renou (1 p.).— 
Sur Tannonce des crues de TOhio, par F. Mohan ct G. Lemoine (11 pp.). 

Annual and Seasonal Climatic Maps of the United States. By Charles 
Benison, A.m., M.D. 1885. 

The Annual Map graphically illustrates cloudiness in shades of colour, eiving 
percentages ; it has also isothermal lines for every change of 6®, and pre- 
cipitation lines for each change of 5 ins. of rainfall. The map has special 
arrows for the prevailing rain-bearing and ])leasant weather winds for each 
section of the country, and tables at the foot of the map giving the comparative 
windiness and other climatic data for 130 Signal Service stations. The four 
Seasonal charts in one map graphically illustrate the combined Humidity statis- 
tics for the seasons, i.e. relative and absolute humidity and cloudiness ; the 
moist part of the countrj' is shown in four shades of blue, and the dry part in 
four shades of red, the line between the red and blue being the average of the 
climate of the United States for the year. There are also the seasonal 
isothermal lines, the above kinds of weather winds, all the mineral springs 
and health stations in the United States, and in the tables all the important 
seasonal averages of statistics. The Map is ])rintcd as a wall map, 58 ins. by 41 
ins., the four seasonal charts being on one side and the annual climatic map on 
the other. 

Ausdbh AbohivdebDeutschenSeewabte. Y. Jahrgang 1882. 4to. 1884. 

In addition to the Report upon the work of the Seewarte for the year 1882, 
this contains the following papers : — Bemerkungen iiber die Meeresstromnngeu 
und Temperaturen der Falklandsee, von Dr. O. Kriimmel (24 pp. and 2 charts). 
— Typiscne Witterungs-Erscheinungen, von Dr. J. van Bebber (45 pp. and 19 
plates). — Bericht fiber die Thermometer Priifung an der Seewarte (20 pp. and 
plate). 

Behm*s Geogbaphisches Jahbbuch. Vol. X. 8vo. 1885. 

Contains :— Bericht iiber die Fortschritte der geographischen Meteorologie, 
von Dr. J. Ilann (58 pp.). This is the usual biennial report giving an account of 
all the papers that have been published on Meteorology during the two years 
1882 and 1883. 

CiEL et Tebbe, Revue Populaibe d'Astbonomie, de Meteobologis« et de 
Physiqxje du Globe. Icr Fcvrier — 16 Avril 1885. 8vo. 

Contains : — La cause principale de la direction plongeanto du vent et des 
calmes tropicaux, par F. Folic (11 pp.). — Le climat du Congo et son influence 
sur riiomme (16 pp.). — Le simoun et les trombes de sable au B^louchistan 
(7 pp. and plate). 

Indian Meteobolooioal Memoibs ; being Occasional Discussions and Com- 
pilations of Meteorological Data relating to India and the neighbouring 
countries. Published under the direction of Henby F. BiiANFobd, 
F.B.S., Meteorological Reporter to the Government of India. YoL 11. 
Part m. 4to. 1884, 

Contains : -Account of the. South-west Monsoon Storm of October 8th to 19Ui, 
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1882, in the Baj of Bengal, by Prof. John Eliot, M.A. m pp. and 3 plates).— 
This storm originated in the centre of the Bay of Bengal, advanced in a 
northerly direction across the Ganjam and Orissa coasts, and then recurved, 
running nearly parallel to the coast in a generally north-easterly direction into 
Central Bengal, where it finally broke up and disappeared. Among its more 
remarkable features were the widely diffused and heavy rainfall which accom- 
panied it, the smallness of the barometric depression, and the apparent absence 
of any well-defined centre. 

Lonoican's Magazine. No. XXXI. May 1885. Bvo. 

This contains a paper on "the Upper Air," by Robert H. Scott, F.R.S. (9 pp.), 
in which he points out the imperfection of our knowledge of the upper air, and 
the difficulties with which the study of its conditions is beset. 

Mbtkobologischb Zeitsohbift. Herausgegeben von der Deutschen Moteoro- 
logischen Gesellschaft. Bedigirt von Dr. W. Koppem. Zweiter Jabrgang 
1886. Hefte 1-4. January-April. 4to. 

Contains : — Ueber atmospharische und Gewitter-Elektricitat, von Dr. E. 
Hoppe (23 pp.). This paper on the relation between the different manifestations 
of electricity in the atmosphere is mainly historical, and gives the opinions of 
the earlier investigators. — Zur Charakteristik der Regcn in N.W. Europa und 
Kordamerika, von Dr. W. Eoppen (14 pp.). This is an investigation on the basis 
of the author's proposal for the insertion of data as to the frequency and duration 
of rainfall in meteorological tables, which was discussed by the Roval Meteoro- 
logical Society in April 1881.* The systems which furnish this information arc 
the Norwegian, and to a certain extent that of the United States. — Zur Geschiclito 
des Nordlichts, von S. Tromholt (3 pp.). — Mikroskopischc Beobachtung der 
liVolken-Elemente auf dem Brocken, von Dr. R. Assmann (G pp.). The author 
spent some days in November 1884 at the Brocken station, and used his micro- 
scope to test the constitution of the ultimate particles of fog and cloud. He 
could not find any evidence of the presence of vesicles, so that his observations 
confirm the views of modern phvsicists as to the incorrectness of the notion of 
bubble steam. No indication of solid nuclei, as supposed by Mr. Aitken, could 
bo discovered on the evaporation of fog deposits. Dr. Assmann on a subsequent 
occasion watched the formation of glazed frost. The water particles were at a 
temperature of 14^ F., and when thev settled on objects they at once solidified 
without tibe formation of crystals. The successive particles set themselves on in 
Ihies to windward ; to leeward the arrangement was irregular.— Bericht iiber 
einige vorlaufige Experimente mit an Drachen befestigten Anemometem, von 
Frof. E. D. Archibald (6 pp.). — Ueber die Divergenz des durch einen 
Wassertropfen gespiegelten una gebrochenen Lichtes, von F. Roth (10 pp.).— 
Uebor den Einfluss der barometrischen Minima und Maxima auf das Wetter in 
Swinemftnde, 1876-1883, von Dr. Krankenhagen (19 pp.). — Das Gewitter vom 1 
Febmar 1884 in Tours, von M. de Tastes ^4 pp.). — Ueber den gegenwartigcn 
fitand der Kugelblitz-Frage, von Dr. L. Weoer (8 pp.). — Die Wind-verhaltnissc 
des Atlantiscnen Oceans (12 pp. and 2 plates). — Die trockenen Nebel, 
DSmmerungen und vulkanischen Ausbruche des Jahres 1783, von Dr. F. 
Traum&ller (3 pp.). (See Note at the end of the Notice of the Zeitschrift der 
nsUrrdchischen 6esellschajtfur Meteorologies p. 137.) 

Fhybioobafht. By John Evans, D.C.L., LL.D., F.R.S. Being one of 
the Series of Lectures delivered at the Institution of Civil Engineers, 
Session 1884-85. 8vo. 24 pp. and plate. 

This is the first of a course of six Lectures on the Theory and Practice of 
Hydro-Mechanics, delivered at the Institution of Civil Engineers. Dr. Evans 
deals with the question of water supply, and shows :~1. That the higher the 
level and the nearer the sea, especially on our western coasts, the greater is the 
raiufi^ ; 2. That in these high districts the rocks are, as a rule, more im- 
permeable than in the low, and the supplies to the streams larger and more 
immediate ; 3. That in the low lying and eastern districts the rainfall is small, 
and the rocks for the most part absorbent ; 4. That while providing means fSr 
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receiving and dealing with the maximum amoont of supply, reliance can only be 
placed on the minimum and not on the average ; 5. That though in the case of 
permeable soils the absolute minimum of percolation may be disregarded, yet 
that the average of three vears seems to show that not more than 4 or 5 ina. of 
the annual rainfall can sa/ely be regarded as available for the supply of both the 
wells and rivers of the district ; and 6. That any water abstracted from wells in 
a permeable district is so much abstracted from the sources of the neighbouring 
streams, tliough in many cases it can be and is returned to them after use. 

Principles of Forecasting by means of Wbatheb Charts. By tbe Hon. 
Ralph Abercrohbt, F.R.Met.Soc. Issued by the Authority of the 
Meteorological Council. Official, No. 60. 8to. 1885. 128 pp. and 
plate. 

This work was undertaken at the request of the Council of the Meteorological 
Office. The author has made no attempt to treat anv branch of the aubject in 
detail, his obiect has rather been to submit a sketch of the whole, giving principles 
onlv, and endeavouring to explain the methods of preparing weather forecasts 
andf issuing storm warnings. The work, which is illustrated by sixty-four 
blocks, is arranged under the following heads : — 1. Synoptic Charts ; 2. 
Gradients and Wind ; 3. Isobars and Weather ; 4. Weather Sequence ; 5. 
Weather Forecasting ; and 6. Storm Warnings. The Appendix contains a re- 

Srint of a paper. *^ Provisional Instructions in making Observations of the Upper 
louds," which have been drawn up for the Office by the Rev. W. C. Ley. 

Proceedings of the American Philosophical Socirtt. Vol. XXI. No. 
116. 1884. 8vo. 

This contains the ** Thermometrical Observations at Quito, Equador. taken 
by Mr. C. B. Brockway, from September 17th, 1868, to June 18th, 1869.*' The 
observations were made four times daily, via. at 9 a.m., noon, 3 p.m., and 9 p.m. : 
the elevation being 9,492 feet above sea-level. The author calls attention to 
the equability of the temperature, and that the heavy earthquakes do not 
materially affect it. 

Besultatr der wicHTiGSTEN pflanzen-phXnolooisohen Bbobachtukoek in 
Europa. Von Dr. H. Hoffmann, Professor der Botanik in (Uessen. 
1885. 8vo. 29 pp. and Plate. 

In the introduction the author sets forth the importance of phenological ob- 
servations, particularly with regard to comparative climatology and biology, and 
investigates the degree of accuracy to be obtained by this kmd of observation. 
A table is given of fifty-three plants, and of such phases of the same which Uie 
author from his long experience thinks most suitable for international adoption. 
These are arranged according to the calendar, in order to facilitate the observa- 
tions, so that the observer is directed at once to look at the next phases. This 
system the author considers preferable to an alphabetical or other arraagement 
with regard to accuracy. The book contains an alphabetical list of about 2,000 
phenological stations throughout Europe, with the geo^aphical situation and 
elevation above sea-level. Under each station are given in an alphabetical 
arrangement the mean dates of the single phases known from the place, with the 
number of years of observation. Only one or two years* observations have been 
published for a great number of the stations, but others extend over thirty years. 
These dates are for comparing single places with all the others. The mean dates 
are given as complete as possible, as such comparisons are the cliief object 
which the author has in view in publishing this work. With regard to spring 
flowers. Dr. Hofimann has followed out this plan of comparisons, giving 
under each station an indication of the number of days the single species open 
their flowers sooner or later tlian at Giesscn, where he resides, from which place 
generally speaking the most complete observations have been published. In a 
*' spring map " of Europe at the end of the book the results of these investiga- 
tions are entered, from which the mean progress of sprine through different 
countries is seen at a glance. In a supplement, Dr. E. Ihne discusses the obser- 
vations made in Norway, Sweden, and h inland. 
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BlTZUNGSBBBIOHTE DEB KAISBBLIGHEN AkaDEMIE DEB WiSSENSCHAFTEN. 

(Vienna.) Bande XC, Abth. II. Nov-Heft. 1884. 8vo. 

Contains : — Die Temperaturverhaltnisse der osterreichischen Alpenlander, von 
Dr. J. Hann (99 pp.). 

8001ETA Meteoaologiga Italiana. Bollettino Mensuale pubbligato peb 
CUBA dell' Ossebvatobio Centbale del Beal Oolleoio Oablo- Albebto 
IN MoNGALiEBi. Sorie U. Vol. TV. Nos. 4-10. March-October 1884. 
4to. 

The principal papers are : — Onde Atmosferiche prodotte dalla eruzione del 
Krakatoa in Agosto 1883, del Prof. D. Ragona (2 pp.).-^Nuova formola barome- 
trica e tavole per le sue applicazioni, del Prof. G. A. Boltshaoser (4 pp.). — 
Naovo Anemometroscopio, del Prof. Filopanti (1 p.). 

Btmons's Monthly Meteobologigal Magazine. Vol. XX. Nos. 229- 
281. Febniary- April 1885. 8vo. 

The principal articles are: — Distribution of Rain in Jamaica during the 
decade 1871-80, by Prof. V. Raulin (2 pp. and plate). — Popular Prognostics 
'2 pp.).— Denton's Unchangeable Thermometers (1 p.). — The Climate of Assab 
3 pp.). — ^Distribution of Rain in Mauritius during the decade 1871-80, by Prof. 
Kaulin (2 pp. and plate). — A floating Mid-Atlantic Meteorological Observa- 
tory (3 pp.). — ^The Climate of Bayonne (2 pp.). 

Transagtions of the Hebtfobdshibe Natubal Histobt 80GIETT AND Field 
Club. Vol. IQ. Parts 8 and 4. December 1884 and February 
1885. 8yo. 

Contains : — Meteorological Observations taken at Throcking, Herts^ during 
the year 1883, by the Rev. C. W. Harvey (9 pp.). — Report on the Ramfall in 
Hertfordshire in 1883, by the Rev. C. W. Harvey (7 pp.). — On Meteorology and 
some connected subjects, by G. J. Symons, F.R.S. (5 pp.). 

Zeitsghbift deb Ostebbeighisghen Gesellsghaft fub Mbteobologie. 
Redigirt von Dr. J. Hann. XX Band. Febroary-April 1885. 4to. 

Contains : — Ueber Richtung und Geschwindigkeit der Winde, von Prof. A. 
Miller-Hanenfels (10 pp.). — w. v. Bezold : Ueoer ztindende Blitze im Koni- 
greiche Baiem wahrend des Zeitraumes 1833-1882 (7 pp.). — Der Nebelgluhap- 
parat. von J. Kieaaling (5 pp.). — Ueber die Bestimmun^der Temperatur und 
Fencntig^eit der Luft, von Prof. H. A. Hazen (4 pp.).— -Die Regenverhaltnisse 
des malayischen Archipels, von Dr. A. Woeikoff (26 pp.V This is an elaborate 
discossion of the Reports on the Rainfall of the Malay Archipelago which have 
been published b^ the Dutch Government. The author, who himself has visited 
many of tiie stations, points out how in several districts the land suffers from 
want of water, especially in Eastern Sumatra, whereas the general idea of the 
region of the Dutch East Indies is that it is among the ramiest of the world. 
He shows how the clearing of the forest for coffee and cinchona plantations has 
already produced a materi^ difference in the condition of the country in respect 
of rainful since Junghuhu wrote his work on Java, more than thirty years ago. — 

The AprQIriKo. contains an Account of a Special Meeting of the Austrian 
Meteorological Society held in March, at which it was resolved to fose the 
Zeiuehrift with that of the German Meteorological Societv. The change will 
take place in January 1886, and the new joumtu will be published in Berlin. 
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ADDBB88 DBLTVERED AT THB ANNUAL QeNERAL MbBTINO, JaNUABY 21bT, 

1885. By Bobebt H. Scott, M.A., F.B.S., Pbesidbnt. (Plate IV.) 

Fob iho space of twenty-three years none of my predecessors in this chair 
have dealt with the subject of the actual stahu of meteorology, and it may 
therefinre be of some interest if I attempt to give the Fellows, to the best of 
mj humble ability, a rough conspectus of the present condition of the 
aeienee in the different countries of the globe, and of the lines of inquiry 
which appear at the present epoch to be attracting most attention. 

There is no lack of literature, for besides occasional papers, many of high 
value, appearing in the annals and year-books of the several central offices, 
we have the Journals of the five sister Societies, the French, Scottish, 
Austrian, Italian and German, naming them in order of age ; and at least six 
Journals, of repute, more or less exclusively devoted to Meteorology. Among 
these the first rank is undoubtedly taken by the stately Bep&rtorium of the 
Russian office, and the Indian Meteoroloffieal Memoirs. Then follow the 
Monthly Meteorological Magazine^ now in the sixteenth year of its vigorous 
existence, and the more recent ventures in a similar line, del et Terre of 
Brussels, Dae Wetter issued by Dr. Assmann, of Magdeburg, and the 
▼ery newest, the American Meteorological Journal. The two last of these' 
periodicals only date from 1884. 

With all this wealth of literature there is one particular in which, in this 
country at least, our science labours under a great disadvantage. So far as I 
am aware, no instruction is giveninit, and no lectures on the subject form part 
of the course of study at any school or college, except at the strictly profes- 
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sional institution, the Royal Naval Ck)lleg6 at Greenwich. In Germany, in 
the current winter half-year, no less than eleyen courses of lectures on 
Meteorology or Climatology are announced at as many ITniyersities or Hig^ 
Schools. I must not be understood to imply that our uniyersity system 
would admit of such an innoyation as to introduce regular leeiures on 
Meteorology, but I think that the Society must, as a body, feel regret that the 
important professional classes of Medical Men and Giyil Engineers, to both of 
which a correct knowledge of Meteorology is of indisputable moment, should 
be left to pick up that knowledge, at haphazard, from the few text-books 
which exist on the subject. 

As regards our actual knowledge of the climate of the globe, the Hand- 
luch der KHmatologie of our Honorary Member, Dr. Julius Hann, is a 
perfect treasure-house of information, and the only point to be regretted is 
that no English publisher will undertake its reproduction in our language. 

The map which I haye placed on the wall (Plate lY.) will sufBoe to exhibit 
the degree to which the earth is coyered with obsenring stations, and oonse- 
quently the degree of reliance to be placed, in a general way, on statements 
of climatal results. 

The stations represented on the map are not all existing at the present 
date, and publishing records regularly. I have included all that I could 
find for which data exist for at least twelye consecutiye months at any 
period during the last quarter of a century, and data sufficiently copious to 
entitle the station to rank as one of the second order.^ To this has been 
^ded a rough representation of the amount of information existing in the 
Meteorological Office for the various parts of the sea. I have not endeavoured 
by shading to represent the various grades of completeness of these data, for 
the task would have been impossible of fulfilment, the total number of days 
of observations per ten-degree square ranging from 2 or 8 in the Antarctic 
regions to upwards of 20,000 in Square m. in the Atlantic. I have there- 
fore only given three shadeSi representing respectively per ten-degree 
square— 

10,000 and upwards, 
5,000 to 10,000, 
1,000 to 5,000. 

I have not regarded any square containing less than 1,000 days* obeerva- 
tions, inasmuch as that would only give about 80 days for each mcmth, a 
quantity, far too smaU to yield satisfactory results. 

Inspection of the map will show where the land stations are most thickly 
planted, in fact in many parts of Europe and of Upper Canada they lie so 
close together that it is impossible to show them, and the scale of the map is 
such that some latitude, and longitude too, must be allowed in the identifica- 
tion of individual stations. 

1 In the Appendix to this Address (p. 158) I have given a list of all the Stations which 
may be recognised as Stations of the Second Order over the whole globe, with the 
authorities on which the names in most of the lists have been inserted. There ar9 
many more stations in the list than are shown in the Bfap. 
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The broad lesson we leam from the map is that, as regards Europe, 
Greece and Turkey are the only countries badly represented. In Asia, 
there is practically nothing between Siberia in the north and Hindostan in 
the soutii. In Africa, Algeria and the Cape Colony are nearly all that we 
have any precise knowledge of. North America, as far as it is settled, is 
amply provided with stations ; but in South America the only districts which 
make a fair show are the Argentine Confederation and Chili. We have 
some hopes that Brazil may ere long put in an appearance on such a map, 
but hitherto that vast empire has been nearly as much a terra incognita 
meteorologically, as the Pacific Ocean is, and is likely to remain, almost a 
nmre incognitum. 

I now come to the subject of the lines of inquiry which are attracting most 
attention at the present day. In this connection we possess a most valuable 
standard from which to take our start, in the^xhaustive Reports on Meteoro- 
logy by the late Prof. James D. Forbes, which appeared in the Reports for 
the 2nd and 10th meetings of the British Association for 1882 and 1840 
respectively. In the latter of these Reports, which is by far the more com- 
plete, the author states his aim to be — 

*' First, To sketch the broad features of the science as it stands. 

<' Second^, To give the bibliography of the subject within a definite period 
of years ; and 

" Thirdly. To point out the more conspicuous deficiencies of our knowledge, 
and the kind of observation, experiment, or reasoning by which these blanks 
may be supplied.*' 

It is of Uie third of these heads that I now propose to treat. 

The Report concludes with lists of the observations to be taken, and the 
subjects of inquiry to be pursued, according to the opportunities available at 
three different classes of stations — 

1. Public Observatories. 

2. Sedentary Observations (corresponding to our Stations of the second 
order, &c.). 

8. Travellers' Observations. 

Firstly, as to Public Observatories, I may say that no such thing exists in 
these Islands as a public observatory, of which the persistence is absolutely 
secured. There is not one which is endowed, so as to be independent of 
annual subsidies from Government or from other sources. This condition 
has been secured for the Kew Observatory, quoad Magnetism, by the muni- 
ficence of the late Mr. Gassiot, the proceeds of whose bequest are enjoyed 
by the Kew Committee, but solely for so long as the continuous registration 
of magnetic phenomena, and the publication of results deduced therefrom, 
10 maintained. 

Of public meteorological observatories maintained by Government or by 
other bodies we have a sufficient supply, and in one department of their 
aeiivify, on which Prof. Forbes lays decided stress, we can congratulate our- 
selves on progress. He says: ''Access, under due regulation, should be 
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pennitted to mstmment makers and observers to have their instraments com- 
pared with the standards." 

Shortly after the date of this Report Mr. Glaisher commenced instrnmental 
testing at Greenwich, and in the year 1858, May 80th, the Kew Committee 
announced that they would receive instraments for verification. This branch 
of their operations has grown to such an extent that the Kew Report for last 
year has the following account to give. 

** The total number of instruments tested in the past year was as follows : — 



Barometers, S 


tandard ••• ... ... 


••# 


••• 


44 


„ Marine and Station 


••• 


••• 


80 


Aneroids 


.•• <•• ••• ••• 

Total 


• • • 


.•• 


84 
208 


Thermometers 


, ordinary Meteorological 


••• 


••• 


1225 


If 


Standard 


••• 


•• • 


88 


>» 


Mountain 


••• 


••. 


164 


i» 


Clinical 


•• • 


•#• 


8726 


99 


Solar Radiation 

Total 


•#• 


•• ■ 


42 




10240 


Hydrometers 


•#• .•• •#• ••• 


••• 


••• 


1161 


Anemometers 


••• ••• •■• ••• 


• ■ • 


.#• 


2 


Rain-Ganges 


.•• ••• ••• •#• 


• ■ • 


• • • 


8 


Sextants 


••. •■• .ft ••• 


.•• 


••• 


64 


Index and Horizon Glasses, unmounted 


•#• 


• • • 


87 


Dark-Glasses, 


unmounted 


••• 


•• • 


264 



** Besides these, thirteen Deep-sea thermometers have been tested, four of 
which were subjected, in the hydraulic press, without injury, to pressures 
exceeding two tons on the square inch. One hundred and forty-two thermo- 
meters have been compared at the freezing point of mercury, making a total 
of 10895 for the year."' 

The actual observations proposed for public observatories are as follows : — 

** 1. Thermometer, barometer and moistened bulb hygrometer at leau 
every second hour. 

« 2. Wind may be registered by Whewell and Osier's gauges. 

<* 8. The state of the sky may be frequently noted. 

<* 4. Rain by Osier's gauge ; other rain gauges at three vertical stations. 

** 5. Temperature of the Earth from the surface down to twenty -four 
French feet. The shorter thermometers must be observed at different hours 
of the day ; the longest once a week. 

<* G. Temperature of the Earth at a considerable depth in caverns, wells 



1 Proceedmgi of the Royal Society, Vol. yXXVH. p. 468, 
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or artesian bores. The fhermometers (generally) should have their zero 
verified from time to time (twice a year). 

'* 7. Solar radiation by the actinometer. Noctomal radiation. 

" 8. Atmospheric electricity and the aurora borealis, with corresponding 
magnetic observations. 

" 9. Falling stars, especially in August and November. Other occasional 
phenomena of course will be recorded. 

" 10. Experiments by means of balloons, on the decrement of tempera- 
ture above the soil." 

Of these requirements Nos. 1 and 2 are fully met by the numerous forms 
of meteorographs, photographic or mechanical, which are now in use. 

No. 8 is, however, a department of Meteorology which is practically neglected 
at large observatories. It is incompatible with the duties of a calculator that 
he should be constantly out of doors watching the sky, and yet observations 
on the clouds at regular and infrequent intervals will not throw much light on 
the constant changes which the sky covering exhibits. The Fellows may re- 
member that when, on a recent occasion, Mr. Ley lectured on clouds, he stated 
that he had then spent one-twelfth part of his waking existence in watching the 
sky. There are not many assistants at observatories who could say as much. 

Under 4 we may say that the question of the Vertical Distribution of Rain- 
fall has received an apparent solution by the investigations of Mr. Dines and 
Mr. Symons. 

The next two subjects are those to which Prof. Forbes himself paid special 
attention, but, excepting at Greenwich, the Earth Temperature does not 
receive much notice at our large observatories. The problem of the distribu- 
tion of temperature in the interior of the earth has recently had fresh light 
thrown on it by the results obtained during the piercing of the Mont Cenis 
and St. Gothard Tunnels, and very lately from the remarkable data derived 
from the Comstock Lode, Nevada. 

The pursuance of this subject, however, would lead us mto geological 
speculations. 

Li the department of Radiation much remains to be done. We are appa- 
rently as far from a satisfactory actinometer now as we were forty years agoi 
The black-bulb thermometer in vacuo is certainly cheap and manageable, but 
no one who has ever used it is content with the results it yields. 

Atmospheric Electricity is studied but at a few stations, and those who have 
bad most experience with the different forms of apparatus will be the first to 
admit that it is still in the experimental, not in the observational, stage of 
investigation. 

The Aurora is frequently observed, but the concomitant magnetic pheno* 
mena are not now recorded at many meteorological observatories. Meteors 
are now considered to form part of astronomical inquiry. 

Lastly, the prospect of the regular use of balloons for observation is as yet 
nearly as distant as it was in 1840. 

Under Sedentary ObiervattoftSf Prof. Forbes classifies all those which are 
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taken by private observers, corrcspondiug to the Society^s stations ; and here 
he particularly urges on observers that they should not confine themselyeB to 
the mere multiplication of simple registers, but should take np special series 
of observations such as those in the following category. 

** 1. The temperature of the soil at small depths. If the diffienlty of 
procuring long thermometers be an objection, water bottles may be lowered 
to different depths in separate tubes of wood sunk in a well, which is then 
filled up with earth or sand, and the temperature may be noted by a common 
thermometer on pulling them up, the openings of the tubes being weU stnfiSed 
with hay or wool. 

*' 2. Temperature of mines, galleries, deep wells, overflowing or artesian 
wells, rivers at various distances from their source and firom glaciers, the sea 
and lakes at different depths and seasons. 

** 8. Modifications of temperature, + or — , immediately above the naxSace 
of the soil at different hours and seasons. 

*' 4. Decrement of temperature at different heights, and the modification 
of the annual and diurnal curves due to elevation. 

'* 5. A comparison of the different instruments for measuring solar radia* 
Hon — Leslie's, Cumming's, Herschers, Pouillet's. 

" 6. Observations on nocturnal radiation in different states of the ilimo' 
sphere, and towards different regions of the heavens (at the same angular 
elevation) ; comparison of the ethrioscope (especially the effect of metallic 
refiectors in increasing cold, questioned by Pouillet) ; Pouillet*s actinomeier ; 
the thermo-multiplier. 

'* 7. The ascertainment, by barometric measurement, of the elevation of 
a number of marked points in the neighbourhood of the observer's residence. 
A combination of such local results would give the general configuration of a 
country. The levelling (by the barometer) of the course of rivers and a few 
of the most elevated points of the intervening mountain chains is most nseftd. 

'* 8. The relation of the boiling points of fluids, especially water and 
alcohol, to the barometer, and the supposed anomalies mentioned by Hogi. 

" 9. The curious anomalies in barometric measurements depending on 
the difference of temperature of the two stations (Lenz and Galle), and per- 
haps on the direction of the wind. This is an important, and, in a fiivonrable 
situation, not a dif&cult inquiry. 

" 10. Further comparisons of the dew-point and moist-bulb hygrometer 
ore not necessary. But careful observations with the latter are highly desir- 
able under all possible circumstances. The curves of annual and daily dry- 
ness ought to be investigated, and the indications of the instrument rednced, 
not by the computation of the corresponding dew-point, but by ascertaining 
(from Apjohn's formula) the absolute and relative dryness of the air, i,e, the 
tension of vapour and the ratio to saturation. Experiments would still be 
desirable to ascertain the effect of a current of air in modifying the indications 
of the moistened thermometer. 

*< 11. To pursue experiments on rain-gauges at three stations vertically 
above one another, combined with hygromotric observations. 
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** 12. To deduce from phenomena proofs of {he revolving or radiating 
character of storms, or of the existence of both kinds. 

''18. To multiply observations upon meteors, especially in August and 
November. For this purpose nothing more is requisite than the combination 
of several intelligent observers, who should select particular portions of the 
heavens for observation, having acquired, by the aid of a globe or planisphere, 
a sufficient knowledge of the constellations, and who, being each provided 
with chronometers, should note (1) the time of appearance ; (2) the duration 
of the meteor ; (8) its magnitude and physical peculiarities ; (4) its direction 
and velocity of motion. 

" 14. From what has been said on the subject of atmospheric electricity, 
it will appear that almost every thing remains to be done on that subject ; he 
who proposes to enter on the field must be prepared to cope with the difficul- 
ties of origktal investigation. 

'' 15. Auroral phenomena. The division of them into classes (if possible)^ 
of which probably the height, nature, and magnetic effects may be very 
different. 

'* 16. Many of the departments of opticfd meteorology are well fitted tof 
sedentary observation." 

The first two beads have ahready come under our notice. In 8 and 4 
Prof. Forbes treats of questions which are as yet for from being settledt 
Under 4, where he speaks of the modification of the annual and diui^al curvesii 
we find, on reference to the text of his Report, that the inversion of tempera- 
ture distribution, which occurs with anticyclones, was a phenomenon unknown 
in 1840. 

The suggestions on Badiation, both Solar and Terrestrial, are distinctly in 
relation to experimental investigations, in contrast to regular observations, and 
a number of instruments now almost obsolete are specified. 

Coming to the next three heads, dealing with the barometer, We find the 
widest difference we have yet experienced between the anticipations of 1840 
and the realisations of 1884. In the warm recommendation of extensive 
barometrical surveying we see no hints of a suspicion that the fotmula fol* 
barometrical reduction to the sea-level rested on a basis at all insecure, and 
yet the Fellows will remember that my predecessor in this chair thifew grave 
doubts on the admissibility of the whole proceeding. 

The idea of Hugi that the boiling point of water anticipated the indidd* 
tions of the barometer, while that of alcohol coincided therewith, has of 
course naturally turned out to be absurd. 

The investigations of Lenz and Galle on anomalies in barometrical 
iUeasurements had reference to the determinations of the relative altitudes 
of distant stations by means of the barometer, which naturally was found to 
vary with the season. This is now intelligible enough when we know the 
variations in mean pressure at the different seasons, and the relation of the 
barometer to the wind ; but it is very remarkable to find that Prof. Galle, who 
attended to this latter relation distinctly, abandons all idea of connecting the 
barometrical differences with the directioti of the wind, and attributes them 
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entirely to its temperature. It was not until the year 1858 that Prof. 
Adolph Erman (in Poijgendorff'a Annalen, Vol. LXXXVm.) gave the first 
statement of what is now known as Buys Ballot's Law. He was led to this 
discovery in his attempts to correct the formulsB for barometrical levelling. 

Under No. 10, 1 must only remark that the problem of a thoroughly satis- 
factory mode of effecting hygromotrical determinations is as yet nnsolved. 
The suggestion put out by Prof. Forbes, of ascertaining the effect of a cur- 
rent of air in modifying the readings of a moistened thermometer, has not 
received as much attention in these Islands as it certainly deserves. 

In No. 12 we have a sign of the interest which was excited in 1840 by the 
great struggle between Redfield and Espy, the champions of the circular and 
the centripetal theory of storm motion respectively. 

Under the head of Travellers* Ohservatiom^ we have, in the first instance, 
Prof. Forbes' favourite subject. Earth Temperature, with the addition of 
observations on hot springs, which are certainly not legitimate moteorolog}*. 
The rest of the suggestions are obvious ones for travellers at all times ; bat 
the catalogue bears unmistakeable marks of theories and investigations 
which attracted more attention in the first half of the century than they 
do at present. 

'* It The temperature of the superficial soil between the tropics, which, as 
already stated, is generally constant at 1 foot deep, and represents the 
annual mean. Intimately connected with this is the important general 
question whether the superficial earth temperature coincides generally with 
that of the air, which is yet undecided. 

** 2. The temperature of springs, deep wells, and mines. The eleva- 
tion of these above the sea should be determined barometrically or otherwise. 
Where several springs rise near one another, the temperature of several 
should be recorded. It does not by any means follow that tiie largest springs 
always give the best results. 

*' 8. Particular attention should be paid to those springs which appear 
to have a temperature above or below that of the air at the place. In the 
case of very hot springs it is very interesting to repeat the observation with 
the same Uiermometer or instruments which have been compared in different 
seasons and years. • 

'' 4. Meteorological extremss have always a certain interest which makes 
them worthy of preservation; whether they be of atmospheric temperature, solar 
radiation, pressure, humidity, fall of rain, force of wind, or electric tension* 

'* 5. Daily observations of the barometer are valuable, espocially in 
tropical regions, because there the calculation of heights may at onco be com- 
pletely made without corresponding observations. By these means a 
traveller's route across a tract of country may be traced in section, and the 
value of many of his local remarks greatly increased. 

" 6. Observations continued even for a few days in the equatorial parts 
of the globe suffice to determine approximately the diurnal fluctuation. The 
hours seem to be every where nearly the same. 
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** 7. Optical meteorological phenomena of all kinds admit of being pecu- 
liarly well studied from the varying pomts of view in which the traveller is 
placed. The diameters of rainbows, halos, and coronse, observed with due ac- 
curacy, and the abnormal phenomena which occasionally accompany these 
appearances, are facts of which as yet we possess but a slender stock. 
We may specify the following subjects of in(|uiry : — 

(a.) The colours of the sky, their optical composition, and con- 
nection with the hygrometric state of the air. 

(b,) The polarisation of the clear sky (observed with Savart's 
polariscope), the position of the neutral points, its variations, and the 
cause of the inversion of the plane of polarisation. 

(c.) The diameter of the rainbow, and the conteniporaneous ineasurts 
of the distance of the supernumerary bow from the primary. The 
distance between the primary and secondary rainbow, measured from 
the brightest part of the red. (This last is an easy and important 
observation, especially if accompanied with a measure of the distance 
of the red of the first supernumerary bow from the primary red.) 

{d,) The diameter (in different direction) of the Great Halos, the 
condition with respect to polarisation of the parhelic circle, and other 
rarer appearances. 

(0.) The phenomenon of glorified shadowst in all their particulars, 
and the state of polarisation of the successive rings. To compare the 
diameters of the direct coronsB and those by reflection formed in the 
same cloud. 
" 8. The decrement of temperature in the atmosphere. 
" 9. The force of solar and nocturnal radiation at different heights; the 
effect of atmospheric radiation in the day time in clear and cloudy weather. 

'* 10. The improvement of the theory and practice of barometric 
measurements. 

'* 11. The dryness of the higher strata of the atmosphere. 
*' 12. The formation of clouds, iheir structure and temperature (this last 
point is one of very considerable interest, viz. to compare the temperature of 
the air within a cloud with that of the comparatively dry surrounding air). 

** 18. The formation of storms, especially thunderstorms, and the origin 
of hail. Perhaps no mountains in Europe are so well adapted for these 
observations as the Middle and Western Pyrenees.'* 

If we consider the subject which has attracted the largest share of attention 
of late years, it will be generally admitted that it has been the endeavour 
to gun a knowledge of the condition and movements of the atmosphere at 
the highest accessible levels. 

This has been attempted in three ways : by balloon ascents ; by observa- 
tions of upper clouds ; and by establishing mountain observatories. 

As to the first of these, it must be admitted that but httle has of late 
years been added to the knowledge gained by the ascents of Welsh and of 
Olaisher more than twenty years ago. Subsequent ascents have been spas- 
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modio, and have not been carried out on a plan sofficienilj systematic to lead 
to results of high value. 

However, we must always remember that no balloonist in a free ascent 
can have any exact knowledge of his altitude from time to time, inasmuch 
as he cannot be aware of the actual rate of diminution of pressure in the 
vertical direction at the time of his ascent, so that his barometrical readings 
alone will not tell him his level. 

It is also all but impracticable, at a reasonable expense, to repeat an 
ascent under di£ferent conditions of weather. If certain results have be^ 
obtained by an ascent in a calm, say at the centre of an anticyekme, it is 
not feasible to carry out an ascent to a similar height when the conditioiu 
are reversed and there is a high wind. Accordingly, any balloon observa- 
tions are always open to the objection that they represent more or less 
exceptional conditions, ue. a nearly perfect calm; for the unoertamties of 
destination and descent are such that no one has yet made a sneeessfol 
ascent for scientific purposes when a strong wind was blo¥mig. We must, 
therefore, abandon the hope of materially increasing our knowledge by free 
ascents. 

As to captive ascents, it is reasonably easy to repeat these on successive 
days, and at di£ferent hours of the day, but the elevation attainable is never 
great, and even a moderate wind alofti is sufficient to render an ascent with 
ordinary holding tackle impracticable. For scientific observations the idea 
of a moveable base, or cart, to follow the balloon and guide it, such as 
is used in ballooning for military purposes, is out of the question, for the 
operations must be carried on in the immediate vicinity of an observatery. 

The mode of observation which has been of late practised by one di oor 
Fellows, Mr. Archibald, with considerable success, is available precisely 
where the balloon fails, for the very wind which sustains the kite renders 
the management of its rival difficult. The observations, however, which 
can be conducted by means of kites are limited in extent, for they must be 
such as can be registered automatically by apparatus of light construction. 

The observations of upper clouds, " cirrus,*'^are mainly available for the 
purposes of weather study, and in this direction they have led to bril- 
liant results in the able hands of the Bev. W. Clement Ley* The great 
difficulty about them, however^ is that they appear to demand a spedal gift 
of observing, for it seems nearly hopeless to impart by instmotioii to the 
ordinary observer the power of making accurate determinations of the 
formation and motion of cirrus clouds. 

Lastly we come to mountain stations; and these have attracted a large 
share of public interest, mainly owing to the necessary isolation of and 
consequent hardships endured by the observers. The absolute height above 
sea-level of most of the mountain stations is insignificant. Ben Nevis 
only reaches the height of 4,000, the Puy de Dome of 5,000, and Mount 
Washington of 6,000 feet, while the highest of all. Pike's Peak, is about 
14,000 ft. high, only 2,000 fb. higher than Leh in Ladakh, a city where 
observations are regularly taken. Many of these stations are not really 
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peak stations at all. The Great St. Bernard is, as many of the Fellows know 
weU, any thing but a peak ; it is a pass with several higher points about it. 

A eonsiderable number of such stations have been organised on the Con- 
tinent of Europe, and the discussion of the records they yield has led Dr. 
Hann and oUiers to most interesting conclusions as to the diurnal march of 
the various phenomena at different levels, and more especially as to the 
changes in the hygromotric condition and the temperature of the air by its 
passage over mountain chains. We have heard a great deal about Fohn 
winds of late. 

The popular idea of the utility of these stations is, however, that they are 
mainly of importance as weather reporting points. On this head I have 
made it my business to inquire of the chiefs of the different meteorological 
organisations in Europe and the United States, which possess such stations, 
aa to what practical benefit their weather service derives from these reports. 

The outcome is scanty in the extreme, and as yet quite incommensurate 
with the cost and labour of maintaining the stations. General Hazen replies 
that no telegraphic reports are received from Pike's Peak, but that the infor- 
mation from Mount Washington is of considerable value in weather prodic- 
tion for the adjacent New England States. 

From Europe the replies are less decided. Prof. Mascart says that the 
reports from the Pic du Midi are of value in giving early warning of floods 
In the low country, owing to the melting of snow. He also states that the 
reports from that station and from the Puy de Dome indicate shifts of wind 
before any signs of their approach are noticeable at the lower level. 

Dr. Hann for Austria and Dr. Bilwiller for Switzerland are more cautious, 
and decline to give positive replies. 

On one point all authorities are quite in accord, that the barometrical 
readings cannot well be used in forecasting. It is quite impossible to reduce 
the readings to sea-level from such elevations, and the endeavour, among all 
European meteorologists at least, is to reduce the readings at the upper 
station to one uniform level at a considerable height above the sea, say 
69OOO feet, and so to construct an upper plane of pressure and thus produce 
two isobario charts daily, one for the lower, the other for the upper stratum. 

The bearing of this on the value, for forecasting purposes, of reports from 
an isolated station, like Ben Nevis, is sufficiently obvious. It is a very in- 
teresting fact to learn that the barometrical oscillations at the summit are 
particularly sudden and extensive, but no indication has yet been given of 
any modo of using such observations in forecasting. 

Wo are still likely, in Europe at least, to have to place our dependence 
mainly on reports from the Atlantic seaboard, and our hope mainly in the 
education of our reporters in the art of cirrus observation. 

The subject of the nature of hurricanes and cyclonic storms still continues 
to attraet as much attention as it did nearly half a century ago. The most 
important practical additions to our knowledge have resulted from the re« 
searches of Dr. Meldnun and of the Indian Meteorological Department for 
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the Indian Ocean and Bay of Bengal, and of Padre Vines of the Havana for 
the West India hurricanes of 1875 and 1876. 

The main characteristic of these investigations, as compared with previons 
studies of the same nature, is that they have for the most part been carried 
on with the aid of simultaneous observations, so that the amount of material 
available has been far more copious than that which the earlier investigators 
had at their disposal. 

In addition to the papers I have mentioned, Oapt. Schiiek, of Hamburg, 
has examined all the cases which he could discover in which one ship was in 
the central calm, and others at various distances and in various direetioiis 
from that centre, in order to ascertain if the air really moved in a more or 
less circular course round that point. His results, as far as they go, — and 
they represent some thirty different cyclones,— do not show the perfect 
accordance of fact with theory which is believed to exist, so thai positive 
assertions as to ascertaining the bearing of the centre from the direction of 
the wind at the ship must be received with caution. 

Padre Vines* paper is a very important document, for the stormB discussed 
have moved along tracks within the area of the Signal Office system, so tiiat 
the mass of observation available for tracing them has been copious. 

The most remarkable outcome of the inquiry is that these storms did not 
progress like a rotating disc of uniform diameter, but that their violence and 
their extent waxed and waned, rising to a maximum more than once, and 
being far less intense in the intervals. Moreover these records throw Hght 
on a phenomenon which attracted much notice at the time of the St. Q^omas 
Hurricane of October 1867. The storm began at that island at noon from 
West-north-west, lulled at 1 .80 p.m. , and then raged with greater frvy from the 
opposite point, South-east, but only for one hour, in which the main damage 
was done, as many as eighty ships being lost or seriously damaged at Si 
Thomas alone. Now a coasting vessel which had left St. Thomas in the 
morning for one of the a4jacent islands escaped the hurricane so compl^efy 
that its crew did not know one had been felt. 

Prof. Eastman, of the U. S. Naval Observatory, in his report on the storm, 
estimates its diameter at the Island at about thirty-four miks; but it is 
evident that, for this coaster to have avoided it altogether, serious violence 
cannot have been exhibited for seventeen miles on all sides of the centre. 

Now in all three of the storms the Padre investigated he found that the 
storms varied much in intensity, the wind force being unequally developed 
on the two sides of the cyclone, and being always checked by the passage of 
the storm over land, as over the Island of Cuba, and again increasing when 
the system reached the open sea beyond. It is probable, ther^ore, that the 
fortunate coaster from St. Thomas sailed to the calmer side of the hurricane^ 
under the lee of the island, and possibly during one of the intervals of rehixa- 
tion of its intensity. 

The Padre also directs special attention to the great variations in direeticm, 
and extreme gustiness of the wind during the storm. 

The whde of the evidence seems to show that the general idea of a perfectly 
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cironlar eddy, saoh as would be represented by Piddington*8 Storm Cards, 
requires some modification. 

Vines* work is in Spanish, and it well merits translation into English ; and 
it may be hoped that some of the magazines may possibly reproduce it, at 
least in abstract, in our language. 

Another subject which has attracted much attention on the part of the 
public has been the endeavour to establish a correspondence between the 
periodicity of sunspots and the march of meteorological phenomena. The 
idea of being able to predict the character of individual seasons in this 
country or elsewhere, which conferred on this theory its great attractiveness, 
has apparently been abandoned by any but its most enthusiastic votaries, for 
the rude test of prediction is severe enough for most would-be prophets. 
The researches at the present time are, in the main, directed to the establish- 
ment of periodicity in barometrical and thermometrical waves or surges, ex- 
tending over immense tracts of the earth^s surface, and of course inducing 
equally extensive modifications of weather. These inquiries involve laborious 
calculations and the preparation of copious tables, but it is not yet asserted 
that the recurrence of these surges can be used as a safe basis for prediction. 
in fact, the very nature of the connection between meteorological and solar 
phenomena has not yet been authoritatively demonstrated. 

Time would fail me if I were to attempt to treat of the modem development 
of Meteorology, Synoptic Weather Study, but it may be of interest if I say a 
few words on a grand meteorological undertaking which has been carried out 
to its full end with brilliant success, though the founder of the scheme was 
not spared to witness the realisation of his darling projects. I allude to the 
circumpolar observing stations on the scheme of Carl Wcyprecht, of which 
twelve were in operation in the Arctic and two in the Antarctic regions 
during the interval from August 1882 to August 1888. Of all these parties 
one only, the Dutch Expedition to the mouth of the Obi, failed to reach its 
destination, as described by my predecessor last year ; with the exception of 
one Russian seaman frost bitten on Nova Zembla, the only loss of life was 
that which occurred with the expedition under Lieut. Greely to Lady Franklin 
Bay, Smith Sound. The tragic history of this party will be fresh in your 
memory, and I need not dwell upon it. 

At the Meeting in May I had the honour to lay before you a brief notice of 
the proceedings of the Conference hold at Vienna last Easter to decide on 
the form of publication of the results, and at the same Meeting we were 
honoured by tlie presence of Lieut. Ray of the U. S. Signal Office, who had 
been in charge of the Second U. S. Expedition to Point Barrow. 

I am glad to say that by the last information I have received, the discus- 
sions, both meteorological and magnetical, are in a very advanced stage, and 
there is every reason to expect that by the end of the present year this great 
undertaking will have been brought to a successful issue by the complete 
publication of its results. 

Ao to actual synoptic work in connection with this scheme, I may announce 
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that not only will the North Atlantic weather be eharted daily for the year by 
the Meteorological Office, bat the Soath Atlantic will for the first time be 
similarly treated, by the Deutsche Seewarte, under Dr. Neomayer. 

In conolusion, I have only to wish the Society good speed for the year we 
have jast began. The Balance Sheet which has been placed in your bands 
shows you that our financial position is satisfactory, and that the action of the 
Society in increasing its subscription was prudent— to quote the phrase (^ the 
Beport. Let us hope that with our pecuniary prosperity we shall not grow laiy. 

There is, however, one development of luxury in which not only your 
President and several of the Goxmcil, but above all the Staff, are desirous of 
indulging, that of more commodious apartments for the Society's Offices^ 
if such can be found, ^rst/y, at a reasonable distance firom this Ihstitation, 
where we have been so generously entertained for many years, and where wb 
hope to be permitted to remain ; iecondJy, at a reasonable rent; and thirdly, 
though last not least, as we all foel years advancing upon us, at a reasonaUe 
elevation above the street. 



APPENDIX. 

The following is a list of the names of the gentlemen to whom I am 
indebted for lists of the Stations in foreign coxmtries : — 

AUSTBU-HUNOABY. 

Austria Dr. J. Hann, Vienna. 

Hungary Dr. Guide Schenzl, Buda-Pesth. 

Belgium M. Lancaster, Brussels. 

Canada Mr. Garpmael, Toronto. 

Ceylon Major Clarke, B.A. 

Denmark Dr. Paulsen, Copenhagen. 

France Professor Mascart, Paris. 

German Emnire ( ^'' H®^*'^* Berlin. 

ijenimn rimpire j Geheimrath Neumayer, Hamburg. 

Bavaria Dr. von Bezold, Munich. 

Saxony Dr. Scbreiber, Chemnitz. 

Wiirttemberg Dr. Meyer, Stuttgart. 

Italy Prof. Tacchini, Rome. 

The Netherlands Prof. Buys-Ballot, Utrecht. 

Norway Prof. Mohn, Christiania. 

Portugal Capt. J. C. de Brito Capello. 

Bussia His Excellency Dr. Wild, St. Petersburg. 

Finland Dr. Nordenskiold, Helsingfors. 

Spain Dr. A. Arcimis, Madrid. 

Sweden Dr. B. Bubenson, Stockholm. 

Switzerland Dr. Billwiller, Zurich. 

The United States General Hazen, Washington, 
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STATIONS OP THE SECOND ORDER. 
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h00B9 1 

Mnllotaalloway 


i " 






N. EBkBeservoir 

NewFitBligo 


'.', ", 


MorOi Ronaldshay I 

Lighthoaflfl i 

North Unst Lightboiiw 
Nobs Head Ligbthouee 
Ob»n ..- 
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Where Pabllshed. 



Oohtetijre 

OronBsy Island Lf ^t- ) 

Otter House 

Pauls? 

Paxton Honae 

PenUand Skenies ) 

Llgbthoose ] 

Perth 

Picmore 

PiUochiy 

Pitlenireen 

PLadda 

Bhitms of Isiay "!!!!! 
Bhn Taal Ligbthoose . 

Bidge Park 

!Bo&a Ligbtbonse 

Boiewell ABylum 

Boabieo 

Iloj Bridge 

St. Abb's Head 

St. Andrews 

St.KJlda 

Sanda UgbthoDM . . . 
Sandwick 

Skeir Vnile LighthouBo 
BkeriTvore Li^tboase 

Slogarie 

Bound of MnU light- j 

South Cairn 

Start Point LiglitboQse 
Stirling 

Stobo Castle 

Stoei Head l^btbonBe 

Stomowaj Oastls 

Lighthooae 

Stroavar 

. Snmbnjgb Head Light- ' 

hoau 

finnnyside Asjlmn ... 

Svinton 

Tarbet Keaa Lighthonse 

TaymoQtb 

Thirlatane Oastle 

Thnnton 

TiUypronie 

Tongaa 

Trinitj Qaik 

Tom berry Lightbouao. 

Tjodmrn 

tlBhinish Lighthoiue . 

WaolocUiead 

Wbatse; Lighthouse . 

"Wollelee..,. 

Yeiter 



1873-8+ 
1857-84 
1858-67 
1868-84 
1878-84 

1B13-84 



1855-63 
1813-84 
1860-67 
1825-84 
1859-84 
J869-84 
1857-84 
1875-84 
1S80-S4 
iS3:-84 
1862-84 
1871-B4 
1867-S4 
1850-84 
1836-84 
1B57-84 
1865-84 
1844-84 

1857-84 

1859-74 
18.3-84 
1857-59 
1857-84 
1870-84 
185&-84 
1853-84 
1861-84 
1821-84 
1865-S4 
1870-77 
1B30-84 
I8S7'*5 
1856-80 
1856-79 
1871-80 
56-74. 7^ 
1858-76 
1873-84 

1857-84 
1860-84 
"854-84 
1871-84 
1856-80 



Jonra. Soot. Met. E 



1. Boot. Met. Boc, 



SCOTT — PBBalDBNT S ASDKEBS APPKtTDlX. 

VI. lEELAND. 



StiOloa. 


1 


Lftt. 


Ung. 


1 


Y«*«' 








H 

54-21 

53-M 
53'7 

550 

ST 

5 ''55 


W 

hi 

7-23 
615 
6-21 

6-16 
930 

7-19 
817 


ft. 
103 

239 

Z 
64 
94 
93 

9 


.869-83 

.879^ 

;isn: 

■ 88I-84 


Qnutaly We&thet Beport. 


Dublin, City 

FhtBDiiPuk.. 
OlaawiTin .... 


Statiam (rf Saeond Oidei. 

Etegirtrlii Omerai'beUiil 
Blatioiis ot BeeooA Orte. 






MuTkree Castle 













VII. DENUABK. 



Hammenbiu , 

HecTung 

Mwttal 

8«mse 

aiugen 

Sfiboig 

Vwtervig 

IT.:::::::::::: 

AjMOio 

AlNrtrille 

AIM 

Alsnfon , 

Amien) 

Apt 

ATinum 

Balfon-de-Servauoe 
Baroelonnette . . . . 
Bbt-sqi- Seine .... 

Beauvaia ;. .. 

BeoMelen 

Belfort 

BeUe-Isle en-Her . 

Bsmay 

Besaiif on 

Bbia 

BOBDUUX , 

Bwufiw 



1874-84 
1873-84 
1838-84 
'873-84 
873-84 
: 881-84 
[S81-84 
[S81-84 
'873-84 
1873-84 
1881-84 
1874-84 
«73-84 



Vm. FBANCE. 



■ 43J» 

■ 4i-SS 
■■ 4S-40 

■ 43-56 
; 48-16 
' 49-54 
■■ 47-»8 
' 4353 
: 5o-'8 
■■ 43-39 
■■ 44-56 
■■ 47-48 
■■ 4357 
; 47-50 
1 44-»3 
■■ 48-7 

; 49-»6 
■■ 47-39 
' 47-38 



0-5 E 
I'lS B 
0-J4W 
5-J4 E 
i'4ti E 
=-35 E 

lie E 

3-3+ K 

4-4* E 

'i'4g E 

1-39 E 

■5 , 



03s W : 

*-»4 E ; 



1K79-S4 
1865-84 

1S74-84 
1 866-84 

i86;-84 
1865-84 
1*65-84 
1865-84 
1875-8+ 
1869-84 
1866-S4 
1 86 5-84 
1849-84 
1873-84 
1881-S4 



1865-84 
iegi-84 
1879-84 
1881-84 
1880-34 
1866-84 
1865-84 
1840-84 
1865-84 
1865-84 
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Yin. FBANGE— Conttmieif. 



Station. 



'S 

o 



(ear 

Sroisette 

Bsonne 

ntras 

nifl 

ns-sur-Marne . • . . 

eville 

res 

anroQz . . 

nont 

lont Fcrrand 

lercy 

ii gfift n ,, , , 

irk 

hebceaf 

istelUo 

tz 

1 Jonan 

)ble 

.t 

io 

d 

aUe 

r 

jes •• •• 

le-Satinier 

)8 

1 

,Le 

i 

-le-Boi 

ULLB 

I 

e 

oort 

raban 

sriiioii 

^Uier 

YXMTOUZ 

ns 

r 

(Obsenratoire) .... 
(Ecole Normale) . . 
i ..«• 



1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
I 
2 
2 
2 
2 
I 
2 
2 
2 
2 
2 
2 
I 
2 
2 
1 
1 
2 
2 



Lat. 



N 

O / 

48-23 

49-11 
42-32 

43-13 

43* '3 

+3'57 
j.9-40 

+3-»4 

48-57 
49-46 

48-27 

46-49 

48-7 

45'47 
46-26 

48-46 

43*43 

47-19 
50*22 

4332 

51*3 

49'5» 
48-18 

46-54 

49-2 

42-58 

44-34 
47*34 
45- 1 » 
46*10 

47-45 
46-11 

48-28 

49-34 
48-4 

43-20 

45-50 
49-40 

47-8 
47*45 
45-41 
46-18 

48*1 

47-56 
48-52 

43-»7 

48-33 

44-3» 
48-18 

44-1 
45-36 

43-37 
44-10 

46-34 
48-42 

47- « 3 
43-42 

43*4* 
43-5« 



Long. 



4-3o'(¥ 
0-21 W 
3-8 E 
5-20 
2*21 

4-48 
1-59 

3*4* 
4-21 

4-43 
1-29 

I -41 

5-8 

35 

4-39 

5-34 

1-4 



E 
E 
B 
E 
E 
£ 
£ 
B 
E 
E 
E 
E 
E 
W 



E 
E 
£ 
E 

E 



5-» 

3*5 
6-28 

2-22 

0-56 

0-56 W 

3-16 W 

1-9 £ 

1*36 E 

6-5 E 

•38 W 



E 
E 



5*43 
152 

2-42 W 

1-9 W 

2-31 W 

3-37 E 
0-47 W 
0-26 W 
1-15 E 

5-33 E 
I'o E 

3-22 W 

4-47 E 
4-50 E 
0-12 £ 



5-12 £ 1204 
410 
246 

217 



»-5 
5-22 

2-39 £ 



E 
£ 



3-30 E2379 



£ 



6-8 
1-21 

4*4 

3*53 

5*17 
3-20 

6*11 

1-33 W 

7-17 E 

7-17 £ 

4-21 £ 



E 
£ 
£ 
E 
£ 
£ 



1 

'i3 



ft. 
210 
69 

335 
197 

384 
322 

554 

59" 

»95 
476 

5*5 

499 
1060 

1312 

787 
797 
5» 
797 
108 

584I 

»3 
328 

440 

»3» 

220 
I42I 
2438 

161 

715 
i486 

? 

79 
a53 
577 
207 

5*5 

843 

853 
240 

85 
981 

669 

285 



974 
318 

1306 
118 

6234 
705 
712 

»35 
1116 

56 
90 



Years' 
ObBervations. 



1810-40; C5-84 
1865-84 



864-84 
880-84 
861-84 

875-84 
880-84 

854-84 
865-84 
865-84 
862-84 
866-84 

865-84 
865-84 
878-84 

859-84 
865-84 

873-84 
865-84 

865-84 

8|6-84 

880-84 
875-84 

879-84 
865-84 
865-84 

865-84 
863-84 
866-84 
866-84 

879-84 
866-84 

866-84 
865-84 
865-84 
864-84 
880-84 
865-84 
869-84 
862-84 
851-84 
868-84 
865-84 
881-84 
880-84 
766-84 
865-84 
866-84 
862-84 
865-84 
866-84 

1S84 

873-84 

862-84 

824-84 

883-84 

865-S4 

857-84 



Where Pablished. 



Ann. da 
Met. 



Bnreaa Cent, 
de France. 



If 
•« 

n 
It 
II 

tf 

N 
t* 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
ft 
ff 
ff 
tf 
ff 
tf 
tf 
fl 
fl 
It 
ff 
II 
ff 
ff 
ft 
ff 
ff 
ff 
fl 
If 
ff 
It 
tf 
ft 
ff 
II 
ft 
ft 
ff 
ff 
ft 
ff 
ft 
ft 
ft 
ft 
ff 
tf 



II 
ff 
ff 
If 
tf 
II 
It 
tf 
ft 
ft 
II 
ft 
II 
fl 
tf 
It 
ft 
It 
• • 
It 
tf 
tf 
ff 
tf 
ft 
If 
ff 
ff 
ft 
It 
ff 
ff 
ft 
•f 
ff 
ft 
ft 
ft 
ff 
It 
If 
It 
tf 
If 
It 
tf 
II 
fl 
II 
ft 
II 
ff 
fl 
ff 
tf 
ff 
ft 
fl 
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' S ObMtrcQoiu. 



mim FidilUwd. 



OtImdi 

Paria (Otwerrato^) ! ! '. 
Pi»ii (PAEC-8T.-tUD>; . 

Parthenaj 

Pfrigoeai 

PsBTioBis (Obtemtoire} 
„ (Ec. Koniul*} 
PlO-PD-UlSI 

PriTM 

Pnj, Le 

PcT-SB-Doia (Plii>x). 



(Som 



Bocbefort 

Bo«be-«iir-YQD, La .. 
BodsE 

St H^DiiDe-dQ-FoLj 

St.Lo 

St. lfintM-i«-Hiiii.. 
St. Naz&ire 



Tom-ooM (OtuerTkbHre] 
„ (Ba. Nonule) 

Ttoyet 

TdUb 



V»rzy 

VoBBiUea .. . 

VewMil 

Tillalranebe . 



'54 i ! 

+■48 E 1 
t-., E : 

-r- -■»9 

39 =.15 ^ 

:-54E 

■S4 E ■„ 

i-S EtgjSo 

, «io E 3S4 

I 4-36 E »7 

E 



+S3 
45-4* 
4i-47 
48-0 
48-7 
4611 
45S7 
4640 
4411 
49»6 
495 
49-7 
43-35 
47-16 
44+6 

43-14 k 
43J7 '■ 
4337 '■" 
48-18 - 
4S-16 . - 
44-S* 4-: 

47-40 -■ 

47'37 6-, 
4SS9 443 



. 1-S7 E+81 
4-S Wl 1 



:-jSw 



E 7S« 

E sto 
E 6S3 



.l7S-»4 

It; ,-84 

il6S-»4 
1 865-84 
t8Si-S4 
1B36-I4 
ig7S-«4 
1865-44 
.86J-S4 
1866-S4 

■e73-j4 

1884 
.167-14 
■<79-«4 

1865-84 

84S-S>. S8-84 

i86t-!4 

.871-84 
1865-S4 
1864-84 
igSj-B4 
186^-84 
1S71-84 
1865-84 
1839-84 
1865-84 
.86s-«4 
1865-84 
1865-84 
1884 
1865-84 
1846-84 
1866-S4 
1S65-84 



ulMde l*ObMmti^. 

mn. da Bnrcka CenL 

Uet. de Franoe. 



THE OBBUAH BHPIBE. 
IX. PBUS8IA, AND QBBUABT (nr 



AJi 1b Chkpelle 
AlUuonolien .. 

Altau 

Angerbnrg .... 
j^aorado .... 

Anutadt !!!!!! 

A»J« 

Berlin 

B«n]biirg 

BentbeD 

Bitkenfeld .... 

Boppard 

Borlmm 







R 








e-^ 


,81 












SVJt 


,-S6 






















Si-ij 




663 






I0-S7 


9^8 




SV41I 


».-,t 


400 












(.-4« 








50-21 


18-SS 


9^1 




49'J9 




■T, 








7-16 






SJIi 




'3 



1838-51, 68-84 
1866-84 

r8«-35, 56-84 

1881-84 
1811-84, iireg, 
1817-84, img, 
: 823-70, 76-S4 

1847-51 
l7SS-*4.ir™g. 
1863-78 
1830, 75-84 
1861-84 
1848-70 
184(^84 
.876-84 



Vide Bepertoiiomdo' Dent 
Mhea MetM»cdo(ia «■ 
Dr. O.Hellnunn, Updg, 
Englwnmn, t8S|. 



IX. PRUSSIA. AND QEBUANT (a 



Where Fabliahed. 



BraunaleTg. 
Bremen . . , 

Btoekaa . . . 
BtombsTK 
Bnini ' ' 

CasM 

CeUe 

CUiuthal ,,., 

Clerea 

Oobnrg 

Cologne 

Crefeld 

CoibBTen .... 

Duitds 

Uumstiidt . . , 
Diedenhofen 
Ebertdorl .... 
Eiohberg ..., 

BuQUoh 

BlsSetb 

Bmden 

Erlurt 

Bntin 

Flenabnrg .... 
Prankenbclm . , 
Frankfort a. M. 
Frankfort a. 0. 
Fraastadt .... 
FiiedUnd L Meokleabnig 

Polda 

Oardelegan 

aebenbeim 

Qieaien 

Olaber Schneeberg . , 

OlOekatadt 

Godesberg 

OarlitE 

Ootba 

Oottingen 

OraffiiD 

OrDssbreitenbaoh .... 
OiOaberg i. Bchleaien 

Onhnm 

Ofltonloh 

Badersleben ....,,., 
BaUea.d. Soale .... 

BiMBDKO 

Ueoh^iesn 

HeiligenatadC 

Hela 

liiljetbeim 

Hinricbshagen 

IIoh^DzoUem 

Hnanm 

Inaterbarg 



8-58 



180^-76, irrog. 
1791-84, irreg. 

iBii-8+,irrag. 
1848-84 

1 814-S4, irreg. 
1S70-84 

1841-46, 64-84 
.8S3-Si ^ 
.855-84 
18+9-S4 

i8iS-3i, 45-7: 

1848-84 

1847-79 

1865,71-74 

1 807-Ss, iriwg. 
1810-84 
i87J-8» 
1877-84 
1859-84 

:8ii-]a, 80-84 

i«sS-67; 70-84 
1816-84 

1S17-84, irreg. 
1857-84 
1866-84 

i!»4-3*i 79-84 
1816-84 
1848-84 
1883-S4 
1877-go 

[804-54, 67-S4 
1870-84 
18S1-84 
1844-B4 
1883-84 
1866-84 
1874-84 
1817-84 

1818-74, irr^. 
1857-84 
1856-84 
1866-84 
1878-84 
1871-84 
18,5-84 
■869-84 

[819-38, ji-84 

1807-B4. irreg. 
184J-8+ 

i8i»-i9, 55-84 
1861-84 
.844 84 
1851-8+ 
1855-61 
1840-76 



Vide Beportorinm der Deut- 

gahen Meteorobgio von 
Dr. 0. HeUmann, Leipzig, 
Englemann, 1883. 
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VL PRUSSIA AND GEBMANY (in oeheral)— Con^mied. 



Sistion. 



Jena 

Jeyer 

Kalaa 

Eappeln 

Ekitum 

Kiel 

ElauBsen 

Eonigsberg i. Preassen. . 

Eoslin 

Eolberg 

Eonitz 

Eranz 

Erenznach 

Laach 

Landeck 

Landsberg a. d. Warte. . 

Langensalza 

Langensohwalbadi .... 
Lanenbarg i. Fommem 

Leobschiitz. 

Liegoitz 

Lingen «... 

Loningen 

Labeek 

Ltoeborg 

Maodbbubo 

Marburg 

Marggrabowa 

Mamitz 

Meiningen 

Meldorl 

BiEMEL 

Miiblhaosen i. Thiiringen 

Miinster i. Alsace 

Miinster i. Westpbalia . . 

Neisse 

Neabrandenburg 

Nbufahbwasseb 

Neumiinster 

Neankirchen 

Neustadt i. Holstein . . 

Neustrelitz 

Nordemey 

Nordhansen 

Oldenburg 

Oldesloe 

Olsberg 

Oppeln 

Oslebshaasen 

Oanabriick 

Osterode a. Harz 

Ofitheim yor der Bhon . . 

Ottemdorf 

Paderborn 

Posen 

Potsdam 

Proskau 

Potbas 

Batibor 



u 

U 

O 




2 

2 

2 

2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

I 

2 

2 

2 

2 

2 

I 

2 

2 

2 

2 

2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 



o / 
50-56 

53'34 

5«'45 
54-40 

54-5+ 

5+'i9 

53-48 

54-43 
54-11 

54-10 

53*4* 

54-57 
49-50 

50-24 

50-21 

5i-44 
51-7 

50-9 

54*33 
50-12 

51-13 

52-32 
52-44 

53-52 

53-15 
52-8 

50-49 
54-» 

53-22 

50-34 

54-5 

55-43 
51*12 

48-2 

51-58 

50-28 

53*33 
54-24 

54-4 
49*20 

54*6 

53-21 

53-43 
51-30 

53-8 

53-48 

51*22 

50-40 

53-8 
52-16 

5»-44 
50-27 

53-48 

5»-43 
52-25 

52-23 

50-35 

54-21 
50-6 



O I 

11-35 

7*54 

13*57 
9-56 

8-22 

10*9 

12-7 

20*30 

16*11 

15*36 

»7-34 
20-29 

7-5' 

7-*5 
16*53 

15-14 

10-39 

8-4 

17-45 
17-49 

16-10 

7*19 

7-45 
10*41 

10*24 

11*38 

8*46 

22*30 

11*56 

10*25 

9*5 

21-8 

10*28 

7-8 

7-37 
17-20 

13-15 

18-40 

9'59 

7** 
10*50 

13*13 

7-8 
10*47 

8-13 
10*22 

8-30 

17-55 
8-44 

8-3 
10-15 

10-14 

8*54 

8-45 

16*56 

13-4 

17-52 

13-28 

18-13 



Tears* 
Observations. 



34» 

935 
1460 

105 

659 

1066 

98 
928 

394 

95 
105 

66 

59 

177 

787 

577 
308 

1020 

33 
46 

682 

1253 

207 

673 

197 

13 
89 

745 
56 

289 

728 

33 

148 

1056 

532 
66 

223 
725 
958 
23 
394 
269 

"5 
492.! 
174 
636 



ft. 

525 1820-84 
691833^42, 57-84 

167 1871-80 
33 1869-84 
30 1876-84 
16 184^4 

4721837^7, 52-84 

75 1827-84 

115 1848-84 

? 1844-53, 55-61 

515 184^4 

1852-69 

1851-70 

1869-72 

'863-73, 79-84 

1874-84 

1861-84 

1876-84 

1862-84 

.1805-51 

1836-44 

1855-84 

1857-84 
1840-84 
1853-84 
1824-72,79-84 
1817-84, irreg. 
1884 
1865-84 
1 845-84, irreg. 
1831-63, 66-84 
1814-26, 48-84 
1833-73 
1876-84 
1818-84, irreg. 
1823-51 
1859-61, 63 
1876-84 
1856-63, 66-84 

1851-59 

1856-60, 66-84 

1829-84 irreg. 

1858-70 

1872-84 

1837-84, irreg. 

185.7-73 
1864-84 

1837-48, 58-84 

1876-84 

1872-84 

1855-84 
1878-81 

1855-84 
1848-66 
1848-84 
1877-84 
1848-58 

1853-84 
1842-84 



Where Pablished. 



Vide Bepertorinm der Deat- 
Bchen Meteorologie tco 
Dr.G. Hellmanii, Leqpsg, 
Englemann, 1883. 
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IX. FBU8BU AND QESUiNT (n aamtAL)-OimUniud. 



Where PaUished. 



BwMmtkh 

BtfoheubMli (Sileaa) .. 

Bostoek 

BudolsUdt 

Biigenwjildermunde ■•■• 

SalEvedel 

Sangethaoacn 

Rcbueekoppe 

ScboDbers i. MwU. . . . . 
SohAnberg L Wnt-I 

preaesen | 

SchteiberliBQ 

Sohweria (Mecklenburg) 

Begebttg 

ffigmuingen .......... 

Boest 

SondenhMuen 

Sprttnberg .......<.... 

StelUn 

Stnlnind 

SwrnnOxra 

Thorn 

faaa 

Wemifferode ........ 

Weste^and auf Sfit . , 

Wieiboden 

Wilhelmsbnveii ..... 
WUBTBOW 

Zeeben 

ZMgenrQtA 

Hdigoluid [BriUah) , , . 



1858-84 

■166-69 

gi]-|j. 67-S4 

1877-8+ 

il5t-6l 

il+S-49, 80-84 

i877-!4 

1814-84, irrog. 
1848-84 
ig5o-s9 
1875-84 
1849-84 
1866-84 

i8j5-6o,UTee. 
tSSi-84 
1861-84 
1881-44 
rl36-84 

r3i6-)5, 76-84 

iSii-»5, 72-84 

iSao-84 

1870-84 

1848^4 

lB4>-84 

1863-84 

iSii^o, 68- 

lisi-74 

'»ST-5?. 7/-h 

1841-46, 69-84 

865-84 ^ 

848-84 



Fid« Bepertoriam der Deot- 
aohsn Meteorologie «oii 
Dr.Q. Heibnuin, Ldpxlp, 
EaBtemum, i8ij. 



:K 



Btatten 

Budiea 

Cadnolie 

Donanetcbingeii 

Pnibofg 

Heiddberg 

BjJritMwebmukl 
UutDbnoi .. .. . 

Me«nba^ 

TilUngen 

Wertbelm 



» 4S-46 


8-14 


669 






7-40 


M7S 






















8-.5 






4rs7 


8-30 


»6l 






7'Si 


9^( 






8*. 






47-4* 








49-»9 




36> 




47-4» 




in* 


2 48-* 
», 49-46 


9-3' 


"JS 



1869-84 
1870-84 

1870-84 

1869-84 
1779-1884 
I87I-S4 
IB69-84 
IB7I-84 
1869-8+ 
I78I-J1. 41-84 
1*69-84 

1869-84 

1869-84 



mnr swns.— vol. xi. 



LM. L«s. 1 







•s-JJ "J57'»IJ-S». »-*•■ 

r« «=■ »«jj-*t 

•e-W '*?» ill*-** 
n-j* iiTtikT-^i, s*-*t- 

l-<o 4I9>K]-7l, 77-Ii. 
Ill ;!«■ I7ti-in« 
7-4* T**-''*!-*!. r»-»t. 

w-io i^ ii7»-** ; 

ri7 S'7 itli-l» 

"'H '7Ji- >»»S-** 
M-j i<^ ■■ti>-l4,Bn(.i 
lj-i> 1015 il79-l4,iins.i 

j 1117 170* iMi-1* 

1 ■•"I J4J »'?»-*♦ 

I le-sl uMi i»76-«* I 




;j:iJ, 



■4 190 

I?! «<H 

»l 9>4 

14 l»7» 
t I 190 
11 1194 

" 1117 



.M4-t* 

■»**-«♦ 
Ilj6-l4 
il76-«4 



I dm IbLBenlLin 8^ 



.176-14 i 
H69-U 

116^44 

Jli-«4 
^i, 64-««l 



1I19-6] 

ll6i-«4 
l<i<-84 
.g7'->4 
1SSS-S4 
lSdt-84 
1864-84 

iiei-S4 

1877-** 

1868-84 

I818-SS, 64-84 

864-84 



Zm. WUBTTEHBRBO. 



Bi bench 
Budngei) ... 
BdDolgbeini . 
EUmngen ... 
_Auwbbeflma 



Pi 





i839-6« 


.76= 




mc 


.8J9-64 






190! 


1159-64 




1846-6* 


1405 


1846-414 



BOOTT— FBBBIDBKZ B ADDRK8B— AI>PeNOIX. 
Xm. WLIBTTEMBEBG-Coniiiiiwd. 



Wbera Fablished. 



FriadrieliduEea . . . 
OriUenhaoHn . . . 
HkDMD obTerena, 

Hsiitenbeiiii 

HailbToon 

Herretulb 

Hohenbsim 

Hobentwiel 

Si. JohAim 

Kalw 

Eumstatt 

KimhhelmQ.T.... 
Uergeatbelm ,,,. 

HiUelsUdt 

Utlusillgen 

UonderkiDgeii ... 

OberHtettm 

OcbMohftDBen . . , 

OBbriogcn 

Bentlingen 

Sobopflooh 

BFaidbinsen 

Stattgart 

RnlzunHMku.. 
Tigerteld 

TfibfDgBn 

TnUUiieen 

Ulm 

wsdbAd 



8-49;'7SS 
10-1 il66j 
1 48-19: 9-19 1493: 
1 48-43 I ' 

i 48-J9| 
■ 49 19 I 

48-3+ 

4»'»5 

4S-I4 

49'i3 ; , . 

48-5 , 9'S7|"3+ 



9-j8|i673 
9-5611079 



9-IJ 116] 
9-J1 15 If 
8-4S1"]: 



9-S9 lisfiS 
8-31 
9'S9 [»474 



1B16-S4 
1S61-64 
1875-84 

1847-84 
'839-84 
■874-7S 

1 836-84 Irreg. 
i86;-6g 
1831-84 
1880-84 
1843-84 
1843-84 
lSe4-S4 

847-61, 66-B4 
iB;.-fi7 
1874-84 
1874-84 
1838-66 
1861-64 

8 3 6- Si, 67-84 
'853-56 
1841-84 
1843-60 

{ 1795-1884,1 
i75S-i!iS, 

1 ineg. ] 

1861-8] 

1871-73 

( 1819-84.1 

1819-61. 
t irreg. I 
1819-S1 
184S-84 
1S63-64 
187S-84 



Staateanseigor Hit Wilrtt. 

Wilrlt. JahrbaDherfOr SU* 

tiatik n. Luideiknnde. 







SIT 






Atb^u ' 1 


37-58 

38-«S 


'9'33 
ir37 


'i 


i8s9-8. 
1869-79 

1870-7; 


Zoit. lOr Uet. SIX. p. 473. 


Corfu 1 1 

P»t*M I 1 


xm. p. isi. 
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XV. ITALY— CofUimi^rf. 



Station. 



Biella 

BOLOOHA 

Bra 

Brescia 

Cagliari 

Caltanissbtta 

Gamaldoli 

Caxbbino 

Caaale Monferrato • • . . 

Casbbta 

Gastellaneta 

Gataku 

Gatamzabo 

CniBTi 

CitU di Caatello 

Gogne 

GOMO 

Gonegliano 

GOBBMZA • • 

Cbbmoma 

GUMEO 

Desenzano 

Domodossola 

FXBBABA 

FiBBNZE 

FOOOIA 

FOBLI 

Fosaano 

Oallipoli 

Qbnota 

GiBOBNTI 

Jesi 

Lboob 

LlYOBNO 

LUOOA 

Mantota 

Martano 

MabsaGabbaba 

Mbsbina ••...• 

MiLAMO 

BfODBNA 

IIONCALIBBX 

Mondovi •••#••• •• 

MonoeniBio 

Monte Caasino 

Monte Gave 

Monte Yergine 

Napoli, S.B 

NOYABA . . • • 

Oderzo 

Oppido Mamertina . . . . 

Padoya 

Palazzolo Aoreide 

Palbbmo 

Pabka, O.U 

Payia 

Penne 

Pbbuou 

Pbsabo 



1 

1 


1 • 






iA 

^ 


Lt*. 


1 *§ 
Long.j I ] 


Yean* 
ObserYationf. 


Where Pttblished. 


1 




: 


'j 








N 


E 








A J 


/ ' tt. 




Annali deU Uff. Gen. di 


2 


45^34 


8*3 


14H 


1867-84 


Met. Ital. 


X 


44-30 


11-20 


300 


1813-84 


»t »t 


2 


44'4» 


7*5* 


1037 


1862-84 


tl M 


I 


45'3a 


10-13 


56^ 


1870-84 


»» t» 




39>3 


9*6 


"5 


1877-84 


»l l» 




37-20 


14*2 


1871 


1875-84 


t* S* 




43*46 


16*30 


3681 


1883-84 


ft t9 




43-8 


13*4 


»>77 


1866-84 


»l t« 


a 457 


8*27 


397 


1870-84 


t» >• 


I 41-3 


14*22 


250 


1872-84 


It »» 


2 40-38 


16-56 


780 


1882-84 


«• tt 




37-30 


*S*3 


102 


1866-84 


»» »f 




38-55 


16-47 


1092 


1865-84 


»t »» 




42*22 


14*11 


1118 


1868-84 


» •» 




43-27 


12*14 


970 


1879-84 


f> Vt 




45*37 


7-19 i 5062 


1871-84 


»l »» 




45-48 


9*7 


. • 


1845-47. 73-84 


tl •• 




45*53 


12-17 


279 


1881-84 


II Vf 




39*»9 


16-17 


839 


1873-84 


It »1 




45*8 


10-3 


223 


1881-84 


91 tl 




44*a3 


7-32 


1820 


1877-84 


II >1 




45-28 


10-32 


344. 


1884 


»l II 




46-7 


818 


965 


1872-84 


II l» 


I 


44-5 « 


11-37 


75 


1865-84 


II It 




43-46 


11-15 


*39 


1832-84 


19 >l 




41-17 


15-31 


287 


1873-84 


II 99 




44*13 


12*2 


164 


1865-84 


II II 




44*3» 


7-46 


1257 


1880-84 


II »9 




40-4 


181 


93 


1880-84 


II »» 




44*a4 


8*55 


177 


1833-84 


II 99 




37-16 


13-23 


837 


1868-84 


l> If 




43*30 


iri3 
18-12 


387 


1867-84 


II »> 




40-22 


236 


1875-84 


If l» 




43*33 


10-18 


78 


1856-84 


II II 




43*51 


10*31 


102 


1877-84 


19 ft 




45**0 


10-47 


13* 


1840-84 


II 99 




40*12 


18-18 


35» 


1883-84 


II If 




44-2 


10-7 


»54 


1881-84 


II M 




38-12 


*5*33 


118 


1877-84 


II ft 




45**8 


9*11 


483 


1764-1884 


II II 




44*39 


10-56 


211 


1830-84 


II •» 




45*0 


7-41 


848 


1866-84 


• I II 




44*»3 


7-48 


1824 


1867-84 


II II 




45*»4 


7-0 


633* 


1882-84 


91 II 




41-31 


i3*-f8 


1730 


1876-84 


II II 




41*45 


12-52 


3166 


1877-84 


II II 




40-58 


15-12 


4518 


1884 


II II 




40*52 


14-15 


489 


1821-84 


l» II 




45*30 


8-35 


551 


1875-84 


»l II 




45-47 


12-29 


67 


1876-84 


II II 




38-20 


16*0 


1201 


1878-84 


l« II 




45*H 


11-50 


101 


1725-1884 


II II 




37*4 


14-15 


2165 


1883-84 


II II 




387 


13-21 


»37 


1806-84 


• 1 II 




44.48 


10-19 


a95 


1821-84 


II II 




45-11 


9*9 


313 


1817-84 


l» II 


2 42-28 


13*57 


1368 


1876-84 


II 11 


» 437 


12-23 


1706 


1866-84 


II II 


1 • 


43-55 ' 


ia-53 


45 


1866-84 


• 
II IT 
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XV. ITALY^CorUinued. 



Stotion. 






Peflda • 

PucnrsA 

Pice. S. Bernardo ..... 

Pisa 

Fizzo 

Pordenone •••••.. 

Portid 

POBTO MaUBIZIO 

POTSHZA • • • • • • . • . 

Bayenna 

Biooio CaTiABBta 

Biooio EmLU • 

Biposto • • • 

BoicA, C.B .. .... 

BOTEOO 

Salbbko ....••••• 

Said 

San Qiovanni in Qalilea 

San Remo 

8ant' Agata Feltria .... 

8A88ABI 

Savona • 

81EHA 

80KDB10 

Spinea di Mestre 

StelTio 

SnuouBA 

Tbbaxo 

^nriolo 

Tbapaxi ••#• 

Tbetiso • 

Tropea 

TOBIHO • 

XJdibs 

Urfoino • . . • 

YaldobMa 

Vallombrofla 

Yarallo 

YeUetri 

y KHBZU 

y XBOHA 

yiCENZA 

yigevano 

yiterbo 

y olpeglino 

Amsterdam • • 

Aaaen 

Flnahing 

'Gboxihobn 

Hsu>XB 

HaUeroeteliiiB • • • 

Iieeiiwarden •••••••••. 

llMBteiolit 



2 

I 

a 
I 

2 
2 
2 

I 

I 

2 
X 

I 

2 
X 
I 
I 
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2 
2 
2 
I 
2 
X 
X 
2 
2 
X 
I 
2 
I 
X 
2 
I 
X 
2 
2 
2 
2 
2 
X 
I 
I 
2 
2 
2 



LAI. 



2 
2 
2 
I 
I 
2 
2 
2 

a 

I 



N 

O I 

43*54 

45*3 

45*40 

43*44 

38*44 

45*57 

40*48 

43*53 
40-39 

44*»5 
38-8 

44.42 

37*41 

41*54 

45*3 

40-4» 

45*36 

44*0 

43*50 

43*5» 
40-40 

44*19 

43**9 
46* xo 

45*29 
46-32 

37*3 
42-40 

38-55 
38-3 

45'40 

38-43 

45*4 
46-4 

43*43 

45*47 

43*43 

45*49 
41-41 

45-26 

45-26 

45*33 
45-18 

42-26 
44*54 



Long. 



E 

O / 

10-43 
9-40 
6-56 

10-24 

l6*X2 

12-39 
14-20 

8*3 
15-48 

X2-X4 

»5*39 
10-38 

15-X2 

12-29 

IX -47 

14*45 

IX-X 
X2*42 

7-46 
12-13 

9-XO 

8*28 
11-X9 

9*54 
12-41 

10*25 

15x5 

*3*43 
16-32 

12*32 

12-13 

15*54 

7*41 

13*13 
12-38 

7*54 
xx-33 

8-X7 

12-48 

X2*20 
IX-X 

XX-32 
8-52 

X2-7 
8-58 



I 



266 

236 

7087 

33 

197 

1x2 

269 

206 

271 X 

. * 

49 

202 

45 
163 

30 

172 

302 

1451 

30 

1909 

7«9 

85 

"43 
1x91 

56 
8343 

7« 

938 

2060 

88 

84 
X69 

903 
381 

1483 

8360 

3x30 

1526 

13x6 

69 

217 

182 

377 
1172 

75» 



Tears' 
Obeenrations. 



868-84 
872-84 
878-84 
880-84 
1884 

873-84 
X884 
876-84 
879-84 

? 
865-84 
866-84 

875-84 
825-84 

878-84 

864-84 

878-84 

883-84 

865-84 

881-84 

875-84 

875-84 

839-84 

882-84 

880-84 

875-84 
871-84 

875-«4 
88X-84 

881-84 

859-84 

876-84 

866-84 

828-84 

849-84 

872-84 

878-84 

871-84 

868-84 

836-84 

1796-1884 

858-84 

873-84 

874-84 

871-84 



Where Published. 
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II 
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tt 
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ff 
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ff 
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•f 
ff 
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tt 
tt 
tt 
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tf 
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XVI. THE NETHERLANDS. 



52-22 
52-59 
51*26 

53**3 

5**57 
51-50 

53-12 

50-51 

5«*33 
5»-5 



4*53 


14 


17 


6*34 


5» 


18 


3*35 





3« 


6*34 


49 


37 


4*45 





40 


47 





26 


5*47 


13 


4« 


5*4» 


164 


33 


5*4 


33 


10 


5*7 


43 


37 



Nederl. lieteorol. Jaarboek. 
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XTIL KORWAT. 



BMotL 



r 










+ 



t 



IM. Long. I 

'5 



1 



I 



E 



Aalefood.... i ^' 

AftlhlM 2 

Am f 2 

Alien ,, 



Bodd 

Brdnd 

OBMUnUMVL • 

ChrifluHiMuid 
ClirifiuuisGiid 
Domtteo ••• 

EidsTcdd 

Slyemni ••••• 



Flesje 
Fiord 



Fniholiiign 



0nuili6Jiii • 
Hftmrnerfett 

Hole 

JiUtedAl ... 
Karaiijok . . . 
Kiftiand . . • 
Krappeto... 
IxBtdaMien 
Lodingen . 
Ifandal ••• 
Molde 

0x0 

Banen ..... 

Beine 

Bona 

BdroB 

Bdit 

Banddmmd . 
SkndesnoB . 
Bogndal ... 
Stenkj^ ... 
Bydvaranger 
Tonning . . . 
Tromsd . . • 
Trondbjem . 
Tdnset . . . 
UUensrang . 

Vadso 

Vardd 

VoerO 

Ytieroen ... 



• • . .••••< 



2 

2 

2 

2 

I 

21 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 
2 
2 
2 
2 
2 
2 
2 
2 



62-2S 


/ ' »* 1 
6-10 47^ 


6132 


6-6 714. 


5937 


10-47 3<» 


69-58 


*3'»5 43 


60*24 


5-20 


57 


67-17 


I4'H 


261 


65-2! 


12-13 


34 


^V 


IO-43 
So 


Si 

49 


6y7 


r45 


5» 


61-53 


540 


36 


62-5 


97 


2110 


60-22 


11-14 


615 


60-5J 


11-34 


623 


6S-27 


17-25 


»5 


61-10 


6-32 


16 


61-36 


5* 


26 


5913 


10-56 18' 


71-6 


23-59 52' 


71-6 


25-22 21I 


61-6 


8-58 


1295 


70-40 


, *3'40 


44 


60-4 


10-16 


336 


61-33 


7-19 


5»5 


69-17 


»5-35 


438 


70-26 


2515 


3* 


59*9 


11-38 


356 


61-6 


7-22 


16 


68-24 


16-1 


44 


58-2 


7-»7 


54 


62-44 


7-11 


20 


584 


8-4 


37 


66-12 


13-38 


43 


67-56 


139 


41 


61-8 


11-22 


740 


62-34 


11*23 


2064 


67-31 


12-9 


»7 


59-5 


10-28 


»7 


f^'^o 


5-16 


»3 


6ri8 


7-3 


99 


64-1 


11-30 


*7 


69*40 


30-10 


67 


6i-53 


6*42 


16 


69-39 


18-58 


50 


64*1 


10*24 


3» 


62* 1 7 


10-45 


1616 


60-20 


6-40 


99 


70-4 


29-47 


33 


70-22 


31-8 


33 


67-41 


12*37 


39 


63*49 


11*14 


»49 



Yean* 



1S60-S4 



«• 

ff« 



tf 

n 
•t 
»» 
It 
»f 
•f 
•• 
ft 
ft 
tf 
tt 
ft 
It 
tt 
tt 
tf 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
ft 
It 
tt 
ft 
It 
ft 
tt 
ft 
II 
ff 
If 
If 
If 
11 
If 
•t 



tt 



ft 
tt 



tt 
»t 
tt 
tt 
tt 
tt 
»f 

M 

tt 

tt 

tt 

ft 

It 

It 

ft 

II 

•• 

It 

II 

ft 

It 

It 

tt 

It 

tt 

II 

It 

II 

It 

It 

It 

It 

It 

tt 

It 

It 

It 

tt 

t» 

It 

l> 



Campo Maior. 

CoXMBEA.ttti 



XVIII. POBTUGAti. 







W 




2 


39-2 


6*59 


945 


2 


40*12 


8-30 


463 



1864-^4 
i8G6^ 



Ann. do Obserr. do InfutB 

D. Lnia. 

BesiL de las Oba. Mat da 

ProTiooiaa. 



T'S 4DDRB3S — AfPESDIK. 177 

XniL rOfiTUGAL— CralinwJ. 



SUtioD. 


1 


I*U 


Long. 


1 


Years- 


When Pabluhea. 


Puo 


3 


N 

37'i 

38-43 
4' '49 
41-9 

40'39 


7'57 

ru 

9'9 
7« 

7'35 
7>5 

7'57 


ft. 

56 

47«a 
.J30 
1611 


Jan. i88s 

1B64-84 

June 1884 
18S1-34 


Ann. do Obaerv. do lofsnte 
D. Luis. 
















Villa Famaado 

Viwu 


; ;; 



Tyg. BUBBU. 



AHador 

Alexandiopol 

Alaxandnnnk 

Alouewakaja Staniaa 

AU-SabbaUi 

Anljoh 

Andungal 

Arnubug 

Aatnkhan 

Atkarak 

AwaodiiB 
Bakn ... 

Balnaohew 
Baranowo 

Batotia 

Bwuk 

Baln-EliatHh 

BetaniK 

BlagodVt ... 

BomU 

BofaniT 

Bobm' 

Bonh 

Braaa 

Oario 

(Aotii 

Dagerort (L. H.) . 

Dago-KeitoU 

DalinahiT 

DBrtMnd 

DiMatromkij -Snak 
Done HSM (L. H.) 
Dnpat 

DOMMOL. 

Dnbotfat 

le(L.H.) 

Ekatatiubnrg 



40-48 
47-50 
50-17 
j6-w 
3053 
6433 
41-8 
5815 
4621 
srsa 
59-3 
40-aa 
56-19 
54'4e 
56-54 
41-40 
56-33 
41-33 

- 4"-4i 
a 58-17 
a 4547 

- 51-6 
59'45 



56-49 



i88a-S4 

1853-63 

1849,51-70 

•850-55 

1850-58 

»849-53 
1813-31, 33-84 

1880-84 
„ 1843-35 „ 
1837-^43, 4j-«4 

^557- 



Annalen dea ptiraikalit- 
ohen Centnl-OlMcsn- 
torinnu. 



tS8a-S4 

1882-84 
1867-84 



1817-36 

1S6&-S4 
1849-57 
1861-72 
1849. 51-55 
1863--71 



i865-«4 
1S83-S4 
1873-S4 
1836^ 
1853-56, 59-61 

1839-55. M^- 



•OOTI PREBIOINT B ADDEB9M — APPEKDDt. 

XIX. JILSSIA— Confinwd. 




EkaterinoilAv' aclie 

Lefatfalma 

ElM 

BniBSftU , 

Filiftnd [L. H.) , 

0«iulMfaMk 

QeoTgiank , , . 

Oluow 

Oori 

Ckirki , 

OorodiHhtMdie .,,..,.. 

Qrodna , 

Qndaiu 

GnlynkJ 

HagRan 

Hanebl 

BipMl 

HoglBDd (L. B.) 

irbit..,.*.'.'.!'.;!!!X;!! 

Iitobenricoe 

IwaniMhUobewskoe . . . . 

Jaroilar 

J^leoht 

JeUuA , , 

Kftdnikov 

Ealisflb 

EBUbodgTiuid (L. H.) .. 

K&tnga 

RaminIetZ'FodoIik . . . . 

EamfBofain 

Kirabagh 

KaniBBiiMkoe 

Euftn'Rche IiebriRhm 
Ksthaii&GiuUdt , 

Eerteh '..'.'.. 

Khukov 

EherBOQ 

Kholm 

Kiew 

Ejscbinan 

Eisil-Arwat , 

KonBtanlinowskaja, | 

Btaniza j 

&ftroB(yioliew 

Kcnnodemianek 

Kostroma , 

EotscbetowBkaja Stonui 

SrasnTJ-Koliacliii 

Kriwoi-Kog 

XroutUdt 

Xorsk 



! 55-47 

•■ 55'4S 

•■ Si'+3 

! 64-57 

: 5242 



1V18 


HCK)! 






i4-4a 


4lf 


43'*9 




51-41 


w 






ao-M 


m 


3fJ7 


■■i<fi 


a3-5o 


31B? 



5''35 - 

M-39 

»3-35 



1833-71, irreg. 
i86j'«4 
.883-84 
1847-SI 
1843-71 
1876-84 

1841-84. irreg. 
1871-84 
1S39-43 
1870-73 

1866-67, 71-84 
1878-84 
.869-84 
1871-84 
tSe6>84 
.865-84 
'833-67 

i854'-57- 7*-84 
.851-56 

1857-61 
.839-48 
'843-3 > 
1845-53 

1859-71, 73-84 

1843, 53-63 
1S44-68, imf;. 
"69 \ 1880-84 
164 11852-53, 60-67 
459 1869-73 

a62 1812-20, 27-84 
aSi! 1851-53, 63-73 
56' 1883-84 
1863, 65-84 



Annalen dw pbyaikklis- 
eheii Centnl-ObMfit- 
toriotu. 



3629 
3614 
32-37 



33 



2 47-35 
2 50-19 
2. 56-21 
'\ 57-47 
= 47-33 
»! 54'S4 
a, 50-56 , 
'. 47 54 
^1 39-59 
i' 5"'45 



I 197? 



1873-84 
1841-49 
1825-53 
1856-61 
18. 1-84, irreg. 
1844-84 

1861-64 
1883-84 
1856-69 
361 1842-47, 49-69 
197'; 1850-55 
ajc 11839-43, 45-46 

1883-84 I 
1844-84 
685 1 1833-68, mes- ' 



. Boon—PSSSmiHT B ADDRGRB — APPENDIX. 
XIX. itUSSIA— CoHtfwwJ. 



KnUii 

I>adowtkajft StaiiiSB, 

IienkorBo 

I«OT (BiMubfthDsUtion) 

Livadul 

Ijiray 

Ljablin 

Lod» 

Iioiiuh* , 

Lowitsoli 

Lnbohn 

IjoggsnliDseii .,.. 

Mklji-Uieii 

Msngliu 

Marien-Eolonie 

Melitopol 

Miahallowakaja SUniza 

MiUa 

Mogtiebenakoo 

Uolitonka 

MoIodelBcbuo 

HorahuMli , 

MonhowsB ^. E.) , . . , 

Moscow 

(Petow, Ak.) . . 

Hading (L, H.) 

Mnldia 

Maoniomslu 

HuoDova 

Niini NoTEorod 

Nijni Tagil Bk 

NikolaewRkoe 

Ntkolaiew 



Niahne-TchinkBiB- 

Btonisa 

NoTais LadogB 

Nova Zambia 

KOTgOTod 

NoTO-Oakol 

NOVOTOHiJBk 

Nowaia-liezandrija . 
' NowatodberkaBk , , . 

OdMU 

Onl 

Ofeaibtirg 

OrloT (L. H.) 

Otlow 

Ortrog 

OtscIuUunr 

Paokeiort (L, H.)..- 

Favlograd 

PAWuiirez 

Fstisa 



^ 








^ 






N 


3 


ii'i'e 








18'46 








3630 




430 




sa-^5 




Si-«5 




1f47 




53'" 




36'55 




♦s-is 




W23 




(o« 








■il-lS 




46-S> 




6550 




4319 




56-39 






I 


56' 17 
















^■46 




55*50 




64''iS 




61-34 




07-S7 








^6-20 




57'55 






; 


46-58 




Soaj 


1 


48-w 


' 


60-7 




71-30 




,«■,. 




50-4b 




44'41 




51-ji; 








46-ag 




S»-57 




^l^t- 




67- M 




4T6 








46-16 






' 


48-12 


\ 


59;4' 





I4S-84, ureg. 
1877-84 
1847-56 
i883-a4 

tS5&-es, 67-84 



1883-84 
1853-68 

l837-«4 
1849-61, 64-74 
1882-84 
1883-34 
''847-53. 70-84 
1883-84 
1883-84 
1870-84 
1823-84 

1S82-84 

1870-84 

1848-60, irreg. 

1845-65, irrog, 

- . 779-1884. ireg. 

558', 1B79-84 

o 11B40-54, 56-65 
55S7; 1851-65 
984?, 1848-59 
558 I .854-62 
459 I1835-57. 72-8 

1879-84 
1824-84 
.848-59 



When Poblished. 



A.nDalen iea phTsikaliS' 
oliea Oenlnl-ObBBrva- 
toriiuas. 



59' 



1848-64, 72 
1877-84 

1851-55. 57-6' 
1838-44 
1871-84 
1871-84 
1850-66 
1839-84. ifreg- 
1838-63, icrcg. 
1843-84 
; '843-54. 59-65 



1841-54 



328 ?. 

98 1863-69, 74-S4 
66 1865-84 
328? 1850-54 
133 I 1878-84 
633 1850-84, ureg. 
33 I 1843-49 
427 f I i8fifi-70 



SOOTt— raXBISKNZ S ASDRZSB — APPENDIX. 



Whore FoUHhed . 



FBtroutrodak 

FjfttiBonk 

Polibino 

P^tnU 

FoltaM 

Poni 

Poet BalHo 

Port Eimda 

Poll 

Friiohib 

PnaUngo 

Fauen > 

Fntiol 

Bans* 

Bednt-Kito 

Bm 

Bb«1 

BeTabtein (L. H.) .... 

Bluan 

Kga 

BoHhdeatweDBkoe (Eo- 1 

itroma) f 

BoKhdeitweoBkoc (Pena) 
Baatof «n theDon .... 

Borno 

Sackenhanaen-Biicbbol 

Bt. Jobannis 

Si. Pbtebbbobh 

B(. Simoma 

Bkoua'Hhe Lahrttbrm 

BMDaiba 

Barapof , 

BaiMow 

Barepta 

Sohaltanka..,, 

Boheokorok 

BohloiMlbnrg 

Sohmtusen 

SemnttachEna 

Sermaui , 

BcTutopoI , 

Bbi^iginik (L. H.) .... 

SimbinOc 

Simleropol 

SimnjaU-Solotina 

BinjabskM -. 

Bkopin 

SlatooX 

Blobodka 

Slobodakoi 

Blnzk 

SolgalitMh 

BoIfiteheeodBk 



iB57-a4 
1872-84 ■ 
18S3-84 , 
M868-*g, 71-84 
184S-6S 
1882-84 
1839-84 
18+9-58 
1868-84 
1881-S4 
1S53-65 
•853-84 
1837-40 

1849-38 
1853-60 

1847-54 

.871-84 

36-13, 38-84 

'859-7'. 73-84 

'834-35. 7'-73 

1795-1884. ireg. 

187B-84 



1883-84 

1863-72 
1867-84 
743-1884, ireg, 
849-ai, 63-65 
]8ja. 54-84 
104 T 1848-57 
6237; 1842-57 
a6»T;l834-3S, 41-5 
836-84, irreg, 
1838-55 
1883-84 



36' 



1877-84 
1880-84 



924-84, irreg. 
1843-54. 57-63 

1855-64 

1821-53, 66-72 

1880-84 



230? 1854-55. S7-62 
93a? 1878-84 
1B70-84 



BOOT! — PBBBn>nn''B address — APPENDIX. 

SIX EOSSIA— Co(Kiiiu*(I. 



Where PabUabed. 



heLetufahnn 



30'i^ 



3l8r 



2231 



437? 



IB76-84 

■854-59. 63-84 

1872-84 

; 865-66, 71-84 
1865-84 

1817-59, irreg. 
1838-46 

816-33, 74-84 

843-56. 58-60 

: 865-66, 70-84 

1882-84 
1850-56, 58-60 
1876-84 
1844-84 
1876-84 
1836-54 
i853-?9 

1838-58, ures. 

1859-63, 67-69 

18S3-84 

1858-62, 67-84 
1853-64 
1840-5J 

1830-S9 
1817-67 

1873-84 



Annalen dea phyBikalis- 
chen Ceatnu-Obaarvft- 

torimns. 



839-50 

1B44-84, irreg. 

1779-99,1826-84 

1S78-S4 

1883-84 

i83o-84 

1S81-84 

1852-58 

1871-S4 

1816-84 

1861-66, 68-84 

1878-84 

1860-65 

iB6^4 

1854-61, 64-65 

1847-55 

1834-43 

jjo I 1848-65 

66?] 1800-24 

493 j 1862-84, irreg. 

656 r 1853-59,6; 
133': 1883-84 

isa'i 1873-84 
131 1869-84 

197 1M4-73 



XX FINLAND. 



' 6o-»7 11-17 
1 6rjo[ 1I-4I 
il 64'4i ■■ H'*8 1 



.85M+ 

Il74-te 



Acta Soo. Sd. Foia. 



— pb£Bidekt'8 ADDUua — ttnssix. 
X2. FINLAND— ConfHtMd. 



Btatioa. 


1 


Lil. 


-'■ 


1 


Tews- 
ObMmtioDi. 


WbeM Pnbliihed.' 






H 

t? 
6.)! 
faj, 
6o,, 
»■« 

8:t2 

fa,. 
i»H 
6.s> 
6.-., 
61-1 
i7'4« 

S:i* 

SJHS 

65-1 
60-49 
6.-5I 
61-39 

63-40 
60-26 
6i-i8 

6o-ii 

6130 

60-43 
61-11 

63-4 


»V»'7 
.J-51 
3119 
»7-" 
19-46 
11-57 
»»-55 
Hi7 
»SM 
17-41 
H'47 
14-41 
jo-7 
»SJ 
»7-40 

:m. 

14-0 
19-57 

»4-S4 

»3-47 
>8-si 
17-1 
15-51 
11-7 
11-11 

!;:*: 

15-16 

3041 

1J-4S 
30-36 
14-9 
iSjo 

:i:8 

jo-39 
11-33 
15-51 


ft. 

S74 
49 

\l 

3" 

440 

is: 

19s 
394 

.11 

»7 
7» 
405 
i6i 
486 

'tl 

5» 
33 
440 
39 
16 

1i 

97 
300 

169 
30 
30 
S» 

'» 

344 


1850-57 

■853-63 

.877-84 
1850-84 

iB65-«4.irreg. 
1850-80,11-1^. 

1871-77 
1858-65 
1871-79 

1850-77,1884 

1874-84 

1850-71, 81-84 

1850, 51-55 

1S71, 75-84 

1877-84 

1B65-70, 71-3 

1876-84 

1870.79 

ttil 

1867-8^11^. 
1873-4, 7.6-84 

1850-84, irreg. 

1850-84 

1873-84 

,87^8.,. B84 

1 873-77,. "884 

1871-84, img. 

1850-61 




P»«wyik i Ping. 




FredmkBhamti 


... 


H»ng5(Lightlioi.M).... 


» » 










Kurtulk 


" 


Keibolm 

EittilX 


". .1 


ff3,-. 




















Hnatiala • ■ ■ ■ 
















BibbeUi 


;;. ;; 


















SdOtnii* 


.. 















































XXI SPADt. 




Alb 


1 39-0 

1 4o-a5 
a 37-34 

2 41-3 
2 38;ii 
1 37-6 

1 40-39 

2 38-54 
2 4»» 
2 41-2* 
2 43-'5 


40 w 

"■^ ^ 

0-29 W 
4-24 W 
4-42 W 

Si 


2251 

3281 T 

3248? 

"i 
"g 

.1,8 


■ »6j-«. 

1882-84 
1881-84 
1863-84 
I882-S4 
IB65-84 
I86I-84 

.86S-8, 
1881-84 


BeBU.de l>sObe.Het. 




de ProTuiciM. 


AlodftUBe&l 


„ 


























Bilbao 


., 


CiMm 


' S«w;« 


.. 



BOOTT— vsEBmnra v address — appekdix, 

XXI. SPAIN— Cmi(i"iiu«<i. 



Vlhen PnUiiliod. 



iBMi'liX!.' 

si, El"!!!!! 
da 

i«"!!!!!!!! 

ariia'".!!.!! 

ide Aragon.. 
K , 

1*".*.!! '/.!!" 

■nea 

ibftslUn . . . , 

tder 

P» 

k 

«m« "!!!!!!! 



0-59 W 



.13^ 



3373 



3-39 W 2 
o-a6Wi. 

■3. E 

■34W1I 
3-47 Wi, 
8-49 W 

5-33^21 
0-38 E . 

3-4aWa 

4-*6W 

1-54 W 3- 
-9 W : 
1-30 E I 

3-a6Wii 

3-0 W 

6-15 W . 

5-49W :. 
■33 W'z45i 
■38 E 66 
■39 W 1531 
■37 W 39 

5-40 W 2671 



Vai49 



' 738 



613 V, 



I W| 82 
■49 W| 
■34 W 863 
o'33W 656 
'8 W3J97 



' 5-35 W . 
■ i-ia E 387 
11 ;r-7 WI3005 
.2 6'5oW| 911 
r8;o-23w! 59 
i9LC43Wj346 
iSll-lsWIigeg 



IBS3~84 
1&S1-84 
1877-84 
1SS3-X4 
1865-84 
1865-84 
1870-84 
)8&5-B4 
1865-84 

i8S3-e4 
1883-84 
1865-84 
1882-84 
1865-84 

iS8»-84 

1S8Z-84 
1865-84 
1878-84 
1881-84 
1865-84 
1S82-S4 
i88»-84 
1S82-S4 
1S82-S4 
1865-84 
1882-84 
1865-84 
1882-84 
1882-84 
1865-84 
1865-84 
1878-84 
1B78-84 
1865-84 
1865-84 



1865-84 

1878-84 
1882-84 
1865-84 
1865-^ 
1882-84 



XXIL SWEDEN. 







FE 


ft. 




5941 


16-18 








14-55 






59S7 


17-33 














61 'SI 








S9"34 


16-25 






58"o; 13-34 






60-36 


15-38 





1881-84 
1859-84 
1881-84 
1881-84 

1878-84 



Uet. Ukitag. i. Svarig*. 



BOOTT — pasBiDun's UMOH— *nma>B. 

Xn, BWEDZS—Conlimied, 



Where Foblialied. 



14-42 
15'3 



58-45 

;, 56-13 15-18 
: 58-13 iy27 
■] 58-24; 15-6 , 
A 58-35 «3-40 
'65.5 .-" 



859-84 
88I--S3 
859-84 
875-84 

859-84 
859-84 
881-84 
881-S4 
.859-84 
1877-84 
1S60-84 
859-84 
859-84 
1879-84 
1859-84 
859-84 



875-84 
859-84 
'859-84 
881-84 
859-84 
881-B4 
1881-84 
1860^ 
[881-84 



875-84 
881-84 
[859-84 
[855-84 

SSl-83 
859-84 
859-84 

[859-84 
859-84 
859-84 
:-84 
859-84 

[860-84 
8S1-84 
881-84 



Met. laktUg. L Sndp. 



BfBoltatg, Ubservalioni^ 
Hgt. BonireB, Bolletia Uib 

Het. lakttag. t. Smiff- 



XXIIL BWlTZEBLAND. 



Where PnUiAbed. 



/B 

thtbftl ',.!!! 

I 

i&a^k) '.'.'.'.'. 

loBpiee) , . , 

'Oei 

Paaia ..... 

tiiu,) '.'.'.'.... 

Up"::::::; 
i::::::::::: 

BoargniUoii) 

Urate'::::: 



Schweii, meteor. BeoUdit. 



659 3701 
5-50 321S 
932 1936 
g'ji 3980 
72 1897 
9'49 S"fl 
845 |i36a 
G'30 igig 
8-57 rigs; 
9'8 hu; 
8-45 iig86 
g-io 3153 
S-15 3330 
&-io 16037 
8-48 11490; 
8-54l.40.i 

7-39ilioO( 
9'28[4Mi 
g'o UoiGj 

8-35 137°' I 
6-g ;i339 



7-58 12*571 
8 34 :689o] 
7'5' |5354| 
8-30 16148 



1881-^ 

1868-71, 73-84 

1864-84 

1864-84 

1864-84 

I8e4-S4 
iSSl-4 
1864-84 
tSG4-84 
1864-73, 76-83 
1864-84 
1864-84 
1864-70 
'871-73. 78-79 
18G4-84 
1864-73 
1876-83 
1S78-S4 
1864-68 
1S64 
1872-3 
1864-70 
1864-73 
1870-75 
1864-84 
1876-78 
1879-84 
1864-84 
1864-66 
1864-78 
1864-73 
18S0-84 
1866-84, irreg. 
i88i-4 
1864-6 
1877-80 
1879-84 
1864 -84 
1878-84 
T864-84 
1864-5, 69 
1864-6, 76-84 
1864-73, y9-&t 
1864-^4. trreg. 
187 '-73 
1871-84 
, '869-73 
11872-3, 76^ 
1864-84 
1S66-84 
1864-7, 71-84 

1864-66 
[B64-75, 77-84 
1864-82 
1864-84 
18G5-69 
1873-So 



BCDXT — ^PBMIDBIIX I .ASSfiBHS — ASFBKDa. 
XXni. SWITZBBL4ND— CoHlinuwI. 



When PnbUahed. 



QnttanneD 

lUnz 

Inteilaken 

KaiBGTBtnhl 

Kloflton 

KoDigBlddcn 

Kreazliugen 

lAnianne 

Lenkerbad 

Linth Colony .... . . . 

Locarno (Muralto) . . 

Ijottignft 

Lugano 

Iiaeenie, Sonnenberg 

Laceme, Stadt 

MarchHiros , . . 

MArBchliaa ,.,....•-. 
Uartign; (Bonrg) . . , , 

Mendrieio 

HorgeB M.> 

Uurteu 

NeochAtd 

Ollen 

Platta (Uedels) 

FontreBina 

Ponta, 1b8 

Poirentnif 

Jlaealz 

BathhaQui) ....... 

Beckingao 

Beiohenfta • • ■ 

Beidenbaoh 

Bheiofelden 

Bighi-oiilm 

HivBTa-Biignioo...... 

Bortobaoh • . . 

Saanen 

Saint-lmisr 

BaiQte-Cioix 

Sr. Bbbhabd 

8t. OaUen 

St. MoritE 

St. Tittore 

Bargana 

SchaflhauscD 

BobSceok 

Sohola 

SohwaneDboTg 

Bolivytz , 

SeelUbcrg 

Senlier, Ic 

84pey ..'.!'.'.!.!!.!*.! 
tile-Maria ,. 



I 46-39 

[ 46-47 

I 46-4' 

[ 46-ie 



46-31 
46-13 
4729 



I 46-33 
I 46-57 
: 46'G 
1 45-52 
46-30 
47-15 
46-55 



' 47-'6 
46-18 
46-19 
46-3H 
, 46-50 
I 47*33 



g'li ,:404 
6-37 11663 
7-37 4643 



, 46-19 
; 47-9 
47-49 

45-52 
I 47'a6 

46-30 
, 46-'^ 



I 4657 
46-48 
46-49 
47' 
i *'^'- ■ 
1 46-36 1 
'. 47' '5 i 

46-^6 I 



8-48 i 
8-40 12 
8-56 lit SI, 
8-57 902 
8-17:1936 
8-I9|i490 
6-15 14767 
9-35 3069 
7'3 '634 
8-59 I "65 
6-29,1147 
S-lo 1585 
7-7 '535 
6-57 ]i6oi 
7-54 |>*89 
8S> 45*4 
9-54 59" ■ 
6*44 '3356 
7-5 J1SS6 
9-29,1775 
8-18 1585 
8-14:4426 
8-48 2395 
7-2212834 
10-23 !4°85 
7-47 I 863 
8-30 I5873 '■ 
8-55,1558 
9-30 ('493 1 



1871-3. 76-84 
1864-66 
1864-S4 
1864-84 
l866-«g 
1864-77 
1 664-66 
1864-76. 78-84 
'874-84 
18S4 
1879-S4 

1872-4. 77-84 
i864.76-«4 
1864-80 
187^^ 
1864-84 
1870-84 
1879-84 
1S64-66 
1864-53 
1864-S1. 84 
1864-66 
1864-66 
1864-84 
1871-73 
1864-84 
1864-84 

;864-74. 76^ 

:S73-76. 79-84 
1866-70 
1864-77 
1870-84 
1864-67 

1864-75, 8:-4 
1864-84 
'873-74 
1864-68 
1881-4 

.864—84. irret 



ikliveis..BetaoT. Beotad 



jU|i4,_ 
'5 '33S6 
7-10 2733 
6'30 3583 
7-iil8i3o; 
9-23. 213 1 
g-50 6020 1 
g-6 8791 



8-39 1795 
8-3S ;i756( 
6' '4 13360, 
9-20 |3094, 
7-3 3461 
9 46 S938' 



: 875-79 

:868-84 

1864-73, 76-84 

: 864-7 1, 75-84 

1871-73 

1858-71. 81-4 

:867-69, 71-73 

1864-73, 77-84 

1871-73 

1864-66 

1882-4 



BCOTT — PBBSIDBNT S ADDBSSS — APPENDIX. 

SXin. SmT:zESLASD~Ooiainued. 



When Fobluhed. 



' 4633 

t 46-28 

' 46-57 

t 47-10 

1 46-46 

I 46-4' 

' 47'I5 



1 46-37 
1 47-16 
> 46-43 



1 47-30 
I 46-3 
I 45-42 



] iS6S 
' 3386 
t '263 



3 4770 
I 36og 

4 1480 



1864-73 

1864-84 
1864-73 
1864-83 
.864-67 
1864-e, 68 
1867-84 
•875-84 
1864-73 
1864-84 
1864-71. 84 
1866-68 
1864-77 
1871-84 
1864-83 
1879-84 
1876-81 

[S64-68, 81-4 
1S81-4 

1S64-6, So-4 
1864*84 
1864-67 
1864-68 

1864-6, 73.77 
1864-84 
1864-66 



Sohweiz. meteor, Beobaeht. 









XXIV. TOKKEY. 






41-0 
41-19 

39-47 


2g-i9 1 iK57^9 An.del«Soc.Mct.d«Fr»nee. 
19-18 ». 869-71, 7W7Zeit.fiirMet.XIX.p.ii7. 
10-55 j'S95| .. XI. p. ji6. 









XXT. ASU (onKBAL). 



; 


:;:;.' 


]^^^ 


94 


J 


33-»» 


44-16 






1VU 


,(■29 


98 




H-7 


3T(7 


7'! 




I"-47 


JS'3 


i(O0 






3JI9 


ffl 




34'S4 


13-37 


39 




3S-1I 


jyl2 






3445 


3»-»5 














,8-x6 


X7'io 




* 


41-1 


J9-4S 


79 




iS-io 


111-46 


33 


' 


.r.o 


iiyji 


46 



1863-70, 76-84 
tsgl-84 
IS65-8I 

i8Si-g4 
1881-84 
|g8t-S4 
1881-84 
1 854-56 
84J-70. meg- 



Report on the Uet of Indk. 
Zctt. IDr Met. XTL p. 6. 



, a. E. K. Cent. Anet. 
. of San. Com. C;pniB. 
loam. Scot. Hot. Soo, 
Bop. ot 8tD. Com. CfpruB. 



Zeit. fOr Het. TIIL p. 1; 



[Ann. det Fh^k. Cent. 
I ObKTT. StFetenbnrg. 
I Ann. do Obs. do Inbule 
i D. Zioii. 
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SCOTT — PRESIDENT S ADDRESS — APPENDIX. 



XXV. ASIA (obmebal) —Con/mii«(L 



Station. 



China. 
(Continued.) 
Neu^hwang ..... 

Pekin , 

Si-wan-tse , 

Taku 

Urga 

Yarkand 

Zl-SA-WSI 

Japan. 

Aomori , 

Hakodati 

Hiroshima ...... 

Kanasawa 

Kioto 

Koohi 

Nagasald 

Kiigata 

Kobim 

Osaka 

Tokei 

Wakayama 

PSBBU. 

Bnshire 

Teheran 

Sum. 
Bangkok 



-s 

o 



Lat. 



N 

O / 

40'S7 

3957 
40-59 

38-59 

47-55 
38-25 

3113 



40-51 

41-48 

34-20 

36-33 

35'i 

3333 
32-44 

37-55 
38-23 

34-42 

35-40 
34-H 



28-59 
35'4J 

11-45 



Long. 



E 

O i 

121-27 
116*29 

115*18 

117-40 
106-51 
77-16 

121*26 



140-45 
140-47 

132*27 

136*40 

135*46 

>33'34 
129*52 

'39'3 
141-12 

135-30 

13945 

«35*9 



50*49 
51-25 

100*30 





'Si 



ft. 



131 

3904 

33 
3773 



a3 



3a 
I3» 

H 

95 
162 

20 

189 

3a 
"5 
14 
63 
48 



15 
3714? 



Years* 
Observations. 



1861-62 

1-84, irreg. 

1873-84 
1873-84 
1869-84 

1873-75 
1872-84 



1882-84 

1859-64 

1879-84 
1882-84 
1881-84 
1882-84 
1880-84 
1881-84 
1881-84 
1882-84 
1876-84 
1880-84 



1878-84 
1883-84 

1858-61, 63-68 



Where PaUished. 



Zdt. for Met. VH p. 7. 
(Ann. dee Physik. Cent 
( Obserr. St. Petersbug. 



ff 



I* 
«» 



Indian Met. Memoirs. 
( Bulletin Mensnel des Obs. 
Mag. et Met. de Zi-ka* 
Wei. 



t 



r. M. Observatory, Tokei. 
(Ann. des Physik. Cent 
I Observ. St. Petersbius. 

I. M. Observatory, TokeL 



»» 
ft 

If 
It 
»» 
»i 
»» 
I* 
II 



If 
fi 

ft 
I* 
»» 
t» 
f> 

19 



Report on the Met.of India. 
(Ann. des physik. Cent 
( Observ. St. Petersbnig. 



Quarterly Joomal, p. 83. 



XXVI. ASIATIC BUSSU. 



I 



Akmolinsk .... 

Alexandrowka (Sagha-) 

Uen) ] 

Alezandrowski j Post .... 

Andidsohan 

Ashurada 

Askold 

Anli ata 

Barnaul 

Behring Island ..••••.. 

Berezov 

Biisk 

Blagovestchensk 

Dudinskoe 

I>ui(L.H.) 

Fort Alexandrovsk . . . . 

Fort Perovsky 

Goldwasohe Wosnes- ) 

seosk ••..#•.•••.. j 



2 


51-12 


2 


50-50 


2 


51*28 


2 


40-48 


2 


36-54 


2 


42-44 


2 


4253 


2 


53-20 


2 


55-22 


2 


63-54 


2 


52-32 


2 


50-15 


2 


70*30 


2 


50-50 


2 


44-27 


2 


44-51 


2 


58-46 1 



71-23 
142-7 

140*50 
72*22 

53-57 

132-21 

71-23 

82*47 

166-0 

65-4 

85*16 

127*37 

83*10 

142*26 

50*8 
65*27 

1x5*20 



IOI7 

53 

45 
1512 

-66 
84 
2625? 

459 
98? 

558 

361 

-33 

394 

2625 



1870-84 
X881-84 

1882-84 
1849-84, irreg. 
1876-84 
1870-84 
1838-84 

1832-50 

1859-84, irreg. 

1860-61, 63-34 

1849-84 
1856-58, 62-68 

1858-68 



Annalen des physikafii- 
chen Central Obserrir 
toriams. 



•t 
ft 
If 
If 
fi 
If 
11 
If 
ft 
ft 
ft 
ft 
If 
If 

ft 



ft 
ff 
I* 
It 
ft 
If 
ff 
ff 
ft 
ff 
If 
ft 
ft 

ft 



BCOIT — PBBSIDENT's AOSBESa — AFFEKDIX. 
XXVI. ASIATIC BUSSIA— Cijn(/«i«ril. 



Wbcie Fubllahed. 



lit Uralak) 
rnuning School) 

[ 

ewoe (DKihieak) 

nk".'.'.'.'. 
>d>k 

J['(Hattenwerk) 
flk[Stadt) .. 
rBk-on-Amoor 

iiandrovsk ,. 

ssakowBkij .. 

iA , 

;Forl AralBk) 

lij-Fost '. .. 

iDi ..."!!!! 

ik 

doTona . , , , 

i".'.'.V.'.'.'..'. 

1 (Obser.) . . 

Us ■ 

took! 



1 7140 

1 40-19 

' 4837 

I 5217 

I 566 

! 4I-30 

( 57'36 

I 4546 

I 40'3i> 



7324 S 

61-16 



81-84 
1863-84 

1830-84, irreg. 
1879-84 
.847-^1 
1881-84 
1880-84 

1B55-84, irreg. 



Annalen <1ei pbysiksUa- 
oLeQ Central ObEerva- 
toiiams. 



43'56 ■ 
35-26 I 
40-28 ' 



8 1706 
3 ags' 
3 <857t 



J 876-84 

[8S3-84 
1838-47. 68-73 
1869^1, 76-84 
1833-60, ineg, 
[832-^, 51-53 



40-33 

3g-aa 
41-38 

51-16 



1635 
■40'43 
59'37 
66-35 
143- 17 
73-47 
67-33 
6i-5 
'09-3 
158-48 
} 138-17 
J r42;48 

-. 131-10 , 
61-47 



iS3:-S4 
1878-84 
1865-84 
19-45. 47-84 
1848-58 
1854-84 
1874-S4 
1882-S4 
1843-53 
1881-84 
1880-84 
1874-84 
1S30-39 
Ss8, 43-53 
1B44-45. 47-53 
1878-84 



47-28 
5415 
569 
64-13 



135-21 



;4-5i ! 

85-47 ' 
63-13 

6i-o 
106-53 ' 



71-40 

74:7 2301 
69- 1 6 1476 
69-18 160O; 
' -6 15161 
4 164? 



1B48-55 
1876-84 
1882-84 
1874-84 

1883-84 
1854-68 
1854-70. 75-84 
1883-84 
1880-84 

1832-4' 
1867-84 
1877-B4 
1882-84 
i832-£3. 64 

1837-84, icreg. 

1843-84, irreg. 
1882-84 
1878-84 

1860-61, 71-84 

1819-73, irreg. 

1853-84. irreg. 



190 



gCOTT — PRESIDENT'S ADDRESS — ^APPEHDEt. 



XXVn. INDIA. 



Station. 



Assam. 



Dhnbri 

Sibsagar 

Silobar 



Bat Islands. 



Naneowrv 
PortBlaur 



Bbluchistan. 
Qnetta 



Bengal. 



Berhampore 

Bardivan 

Calcutta (Alipore) 

Chittagong 

Cattack 

Dacca 

Darjeeliog 

DorbbaDga 

False Point 

Gya 

Hazaribagh 

Jessore 

Patna 

Pnmeah 

Saagor Island . » . 



Bbrabs. 



Akola .., 
Amraoti , 
Baldana 
Chikalda 



Bombay. 



Belgatun.. 
Bab] .... 
Bombay .. 
Deesa .... 
Hyderabad 
Jacobabad 
Karwar .. 
Knrrachee 
Malegaom 
Poona .... 
Bajkot.... 
Batoagiri 
Scholapor 
Sorat .... 



BUBMA. 

Akyab 

Bassein 

Diamond Island ' 2 



• 






6 


& 


Lat. 


Long. 


1 




N 


E 


ft 




/ 


/ 




2 


267 


89*50 


"5 


2 


26-59 


94-40 


333 


2 


24-49 


92-50 


104 


2 


8-0 


93*46 


81 


2 


xi'4Z 


92*2 


6x 


2 


30-11 


67-3 


5500 


2 


24*6 


88-17 


66 


2 


23-14 


87-54 


99 


I 


22-33 


88-21 


21 


2 


22*21 


91-50 


87 


2 


20*29 


8554 


80 


2 


23-43 


90-27 


35 


2 


273 


88*18 


7421 


2 


26-0 


86-0 


166 


2 


20*20 


86-47 


21 


2 


24*42 


85-2 


375 


2 


24*0 


85-24 


2007 


^ 


23*9 


89-7 


33 


2 


25-37 


85-8 


183 


2 


25*50 


87-34 


125 


2 


21*39 


88-5 


25 


2 


20*42 


77*4 


930 


2 


20*55 


77'43 


1213 


2 


20*34 


76*14 


2132 


2 


21*24 


77-22 


3656 


2 


15*52 


74-42 


2550 


2 


23-15 


6942 


395 


I 


18*54 


72*49 


37 


2 


24*16 


72*14 


466 


2 


25*25 


68*27 


X34 


2 


28*24 


68*i8 


186 


2 


X4-8 


74*2 


44 


2 


24-47 


67*4 


49 


2 


20*34 


74-22 


1430 


2 


18*28 


74-10 


1849 


2 


22*17 


70-52 


429 


2 


17*6 


73-23 


no 


2 


17*41 


75-56 


1590 


2 


21*13 


72*46 


36 


2 


20-28 


92-57 


20 


2 

1 


16*4 94-50 


35; 


' 2 


15-52 


94-19 


41 



Years' 
Obserrations. 



1881-84 
1874-84 
186^-84 



i873-«4 
1868-84 



1878-84 



1868-^4 
i873-«4 
i853-«4 
i87i-«4 
1868-84 
1867-84 
1868-84 
1875-84 
1867-84 
1871-84 
1867-84 
1867-84 
1868-84 
1874-84 
1867-84 



1875-84 
1875-84 
1876-84 
1876-84 



1875-84 
1875-84 
1847-84 
i875-«4 
1875-84 
1875-84 
1878-84 
1875-84 
1876-84 
1875-84 
1875-84 
1875-84 
1875-84 
1875-84 



1867-84 
1875-84 
1S75-84 



Where Pablisbed. 



Report of the Met of India. 



It 
If 






n 



»« 
»f 



•I 



>t 



It 

»f 

»» 



If 
»t 
tt 



It 

II 
II 



II 

II 
II 
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XXyn. mDlAr^Cbntimed. 



Station. 



BUBMA. 

{Cbntinued,) 

i 

aein 

ton 

mio 

;hoo . , . , 

Oashkebe. 

EHTBAL IndU. 

i 

ach 

>ng 

tTBAL PbOTINCES. 

la 

kogabad 

Ipore 

Iwa 

IT 

aarhi 

I 

edpor 

T 

aha 

BAS, MySOBE and 
COOBO. 

ilore • 

7 

n 

batore 

u 

ra 

alore 

lipatam 

kra 

Mktam 

I 

derabad 

inopoly 

apatam 

ngton 

Nepal. 
anda 

i-West Pboyincbs, 

AND OUDH. 

abad 

iiy 

"es 



i 
1 


Lat 


Long. 


4 

1 


N 


E 






O / 


^^ ' 




2 


I2'II 


98-38 


96 


2 


i6'29 


9740 


94 


2 


16*46 


96*12 


41 


2 


19*22 


95'I2 


134 


2 


18*57 


9624 


169 


2 


34*10 


77-42 


".538 


2 


22*44 


75-53 


1823 


2 


24*25 


75*0 


1639 


2 


25*2 


79*29 


757 


2 


2434 


80*52 


1040 


2 


19*56 


79*19 


652 


2 


22*45 


77*46 


1020 


2 


239 


7959 


1341 


2 


21*49 


76*23 


1024 


2 


21*9 


79*11 


1025 


2 


22*28 


78*28 


3528 


2 


21*15 


81*41 


960 


2 


21*31 


81-1 


451 


2 


23*49 


78*48 


1769 


2 


20*6 


79*6 


2030 


2 


18*51 


80-0 


401 


2 


12*59 


77-38 


2981 


2 


15*9 


76-57 


1455 


2 


9*58 


76-17 


XI 


2 


11*0 


77-00 


1348 


2 


13-5 


80-17 


22 


2 


955 


78-10 


448 


2 


12*52 


74*54 


52 


2 


16*9 


81*12 


10 


2 


12*26 


75*48 


3695 


2 


10*46 


79*53 


15 


2 


"•39 


78*12 


940 


2 


17-27 


7833 


1787 


2 


10*50 


78-44 


275 


2 


17-42 


83*22 


31 


2 


10*22 


76-50 


6200 


2 


27-42 


85-12 


4361 


2 


27-10 


78-5 


555 


2 


25*26 


81*52 


307 


2 


28*21 


79*27 


568 


2 


25-20 


83*2 


267 



Tearsf 
ObsenrationB. 



1875-84 
1875-84 

1875-84 
1875-84 

Z876-84 



1875-84 



1875-84 
1875-84 

1875-84 
1875-84 



X875-84 
1875-84 

1869-84 

1875-84 

1869-84 

1875-84 

1875-84 

1875-84 

1879-84 

1871-84 

1875-84 



1870-84 
1871-84 
1871-84 
1870-84 
1860-84 
1870-84 
1878^ 
1870-84 

1875-84 
1870-84 

1870-84 

1870-84 

1870-84 

1870-84 

187X-84 



z88o-«4 



Where Published. 



1875-84 
1875-84 
1875-84 
1868-84 



Beport of the Met. of India. 






II 



,»» 
II 

M 
It 



II 



It 


It 


tt 


tt 


It 


II 


II 


It 


II 


It 


It 


11 


II 


II 


It 


II 


II 


tt 


It 


It 


II 


II 


It 


It 


It 


II 


II 


It 


II 


It 



tt 
It 
II 
•I 
II 
II 
II 
11 
It 
II 
II 
tl 
It 
tt 
II 



II 



ffl 



II 

tt 
tt 
II 



•f 
II 

t» 
n 



BCOTT PBESnOMT'S ADDRESS APPENBK. 

XXVIL TUDIA—Continvtd. 



Station. 


1 


Lit. 


Long. 


^ 


Years' 
ObaorvotioDS. 


Wljere PabliBhei 


Kobth-Webt Pho. 

TOJCMABD OdEH. 

iContiniud.) 




N 

3°*° 

30-10 

w 

26-50 
29-41 

30-8 

Zll 

j8'40 
32-0 
3'-34 
30-55 
31-10 
33'4'' 
34-* 
33-4 
31-29 
3>-6 
29-32 

28-26 
24-36 

'£■11 


E 

78-37 

81 -o 
77-4' 
78-55 
80-15 
79-29 
77-56 

77-16 
7'-5 

74-20 
75-54 
7 ''33 
73-8 
7 '-37 
73-S 
74'35 

11'" 

74-37 
73-14 

75-50 
75-45 
72-18 
75-'4 


n. 

7052 
2231 

256 

737 
5103 
5373 
6069 

887 

718 

573 

73* 

8l2 

410 
6344 

7020 

161 1 
744 
143 1 
3945 
399 

■254 


1875-84 

:« 

1875-84 
1872-84 

1881-84 
I873-S4 

■867-8, 

.8,5-84 
■8,5-84 
.8,3-84 
.8,5-84 
.875-84 
.8,5-8, 

:K 
;« 

■!,3-8, 
.8,5-8, 

;sd: 
.875-S4 


EeportoftheMetol 




















MMHlt 


.. 


Pithoragaih 








Pdsjib. 

Delhi 

DemlsnuulEluii.... 


:: 


















BawBlpindl 


.. 


Blmlft 


,. 


PAJTUIiHi, 








Jeypore 


.. 















XXVin. CEYLON. 



.Atmndtupara 

BadnlU 

Bftltfoalos 

Colombo 

Oslle 

Hakgila 

IlBinbantota 

Jaffna 

Kanay 

Enranegda 

Hannar 

Nnwan Slij« 

Futtaliim 

Batnapora 

Trineamolee 

Yavonia-Tilan Gulam 



2 


g'22 


•o-.j 




1 


6-59 


■■■! 


im 




6-5S 


79-i9 
go-.4 
.0,, 


26 
40 




9-40 
7-r8 


79-56 
80-40 


,8,2 




7-19 




f 




W 


79-5S 
So- 5 
79-SO 


624° 








loq 


2 


Hi 


{;:;j 


•P 



t£7l-84 
1877-B4 
1871-84 
1869-84 
1869-84 
1S83-84 
1870-84 
1870-S4 
1869-84 
1874-84 
1S70-B4 
1870-84 
1870-84 
1871-84 
i8gi-S4 



Adminlatration BcpocU. 



AX'B.IOA. 
XXIX AFRICA (onireiiiL). 



1875-84 .T.ilir. a. K. K. Cent- Ami- 
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XXIX. AFBIOA (qekbbal)— Continued. 



Station, 



NOBTH. 

Continued.) 

r 

or • • . 

East. 
)ar 

South. 

North 

irtWest 

fontein 

•ntein 

j'Agnllias 

}t. Francis . . . . 
Town f Royal) 
jnratory) .... J 

london 

-Eeinet 

rn's Town . . . . 

rley 

William's Town 

lie 

■ xjfty •• •.•.*• 

llizabeth 

[a 

Albert 

stown 

»BTown 

set. East ...... 

bok'fontein.... 

land 

ndam 

a 

gton 

afg 

West. 
do Heroismo . . 
don 

losbo 

iansborg 

a 

a 

idoPo 

wn 

al 

n ••.. 

Bafsam 

a 

diftas #• 

ge 



o 



Lat. 



26-5 N 
31*30 N 



6*10 S 



S 



30-43 
32*21 
28-56 
31*52 

34-55 
34.* 10 

33*56 

33*22 

32-11 

32*2 

32*16 

33*20 

28*45 

32*51 

32-46 

341 1 

3r57 

*5-+5 

33'i4 
31-51 

34'" 
32-44 

29-40 

32-25 

34'4 

31*45 
3338 

34'o 



38-39 N 

7*55 S 

14*53 N 

5*9 S 

536 N 

16*30 N 

5-5 N 
346 N 
829 N 

32*38 N 

0*25 N 
5*11 N 

6-12 N 

28*12 N 

27-28 N 
9'33 S 



Long. 



34*x6 E 
9*45 W 



39-11 E 







ft. 



54 



a3 



Yearfi* 
Observations. 



1872-73 
1866-71 



1875-81 



26-43 ^ 


4400 


1876-84 


22*37 


2850 


1882-84 


26*18 


4500 


1876-84 


23-0 


4100 


1881-84 


20*18 


55 


1881-84 


24*50 


20 


1880-84 


I8-X9 


37 


1827-84 


19*20 


1700 


1882-84 


25-38 


2856 


1881-84 


^rss 


104 


1877-84 


24*34 


2500 


1863-84 


26-33 


1800 


1878-84 


25-0 




1876-84 


27-22 


1314 


1875-84 


26*51 


1750 


1877-84 


22*9 


105 


1862-84 


*5-37 


x8o 


1866-84 


28-50 


4463 


1875-78 


22'0 


2100 


1882-84 


26*51 


3500 


1880-84 


1826 


20 


1862-84 


25-35 


2400 


1875-84 


17-53 


3200 


1882-84 


20-40 


4700 


1879-84 


20*27 


500 


1880-84 


29*0 




1882-84 


19*0 


400 


1876-84 


l8'2 


250 


1876-84 


27-I4W 


»44 


1875-84 


14-25 w 


52 


1863-65 


12-29 W 






12-35 B 






o-ioW 


66 


1829-42 


15-51 W 






i-2oW 


59 


1860-62 


8-36 E 






13-9 W 






16-55 W 


82 


1875-84 


9-35 E 






3-30 W 






3-25 W 




1863 


16-21 W 


1660 


1877-84 


15-28 W 


30 


1882-84 


16-38 E 




' 



Where Published. 



Zeit. fur Met. XII. p. 225. 

„ vm. p. 8. 



•* 



Qaarterly Journal. 



Report of Met. Ck>mmi8. 
sion of Gape of Good 
Hope. 



f» 
ft 

It 

tt 
tt 



tf 
•» 
tt 

tt 

tt 
tt 



Report of Met. Commis- 
sion of Cape of Good 
Hope. 



tt 


It 


II 


II 


II 


tt 


II 


tt 


zeit.farMet.xyiI.P.19. 

Report of Met. Commiss. 


II 




II 




•1 




II 




•1 




tt 




It 




II 




II 





{Ann. do Obs. do Infante 
D. Lniz. 
Zeit. fOr Met. Xin.p.410. 



Quarterly Jour. II. p. 52. 
Quarterly Jour. n. p. 52. 



fAnn.do Obs. do Infante 
D. Luiz. 



(Froe. Brit. Met. Soo. 
I n. p. IJ7. 
( Resu. de las Obs. Met. 
\ de Proyindas. 



tt 



11 



800TT — pbkbiduit's addbesb — tsmvDO.. 
XXtX. AFBICA loKnuL)— Continued. 



Station. 


1 


Lat. 


Long. 


1 
1 


Teari' 
ObservfttionB. 


Where PnbUiihed. 


Wbbt. {ContiTOud.) 
Fonta Delg&di 


I 


37-4S N 


■s*.w 


It. 

£6 

1765 

'9+ 

i8j4 

J, 

"73 


■876-84 
1840^9 

.S;^4 
1S79-K4 
.869-75 

1878 


r Ann. doObs.do Intaiil« 
( D. Lui*. 


St.Helbsi 


'5-S7 sl ;-+.W 


|Mu^ftnd Met. Obsna. 
i St. Helena. 






Si. Fadl de Loahda . . 
St. SolvBdor ....... 

St. Thomas 

St. ViQCont 

Teneriflo 


S49 S 

fi<7 a 
=■10 ^ 

.il6 !1 


■17 H 
14S3 E 
6+jE 

16-I1 W 

5.-1* E 
I.'jS E 
„•(= E 


(Aim.doOb«.dolnfanle 
\ D.Luia. 

f Ann. do Obs. do lofsnle 
i D.Luii. 

Zait.(flrMet.Xn.p..jg. 

„ X.P.187ASVL 

„ xfp.V/7*XV'- 




I*do 



XXX. ALOBBU. 



Afloo 

Algiers (HOpital dnDejl 
Algicre {F, I'EmpoTeur) 

Aamole 

Batna 

Blakra 

Boedoat 



Boedoat .. 
Bonlorik.. 



Cftp Caxine . . . 
Cap Fslooii . , . 
Cap de Oaide 
Conatantine , . , 

Diella 

mdjeUi 

El AriohB 

Fort National . 

O&TTille 

Gndna ■ • > • . . 
lAOaUe ....... 

Laghooat 

HKheiia 

H6d£ah 

Nemours 

Oran 

Ozltanirllle , . . 
FhiUpperille ... 

aaU» 

8te.H61iQa 

SStil 

Bldi-Bel-Abb^ . 

BtaoD^U 

T^beua 

Teniet-el-Had . 

Tinret 

TiziOaxoa 

Tlcmceu 



't 


'3 


''■] V 


44'9 


1* 


47 


■1 B 


7U 


lb 




V4. K 


iqb^ 












Sl 














16 




i-SS E 




16 


♦7 


S-S K 




IS 






"IS 










IS 


4b 


0-+7W 


1,6 


16 


SM 


7-47 E 




,6 




6-36 E 


»I6, 


1^ 


40 


3-8 E 


,«1. 




Su 




4' 


M 






4101 


V 






1D?1 








4.!. 








qli 


1' 


S4 






V 


4» 


!■!. E 


z,.6 


\l 


6 


;:;;.* 


374c 

JOOl 


n 


4» 


0-39W 


'7.1 


H 


10 




IK- 




SI 






34 


SI 




>84S 


16 


I, 


5-^6 E 


,(6, 


IS 




o-jgW 


1S6J 


1* 


M 




17- 


IS 


1+ 




iSqo 


IS 


Sl 








»1 


riS E 




16 




4-J E 




34 


SJ 


..8W 


I7O] 



■875^84 
1865-84 

1875-84 
1874-84 
.875-84 
.S74-S4 

1S80-84 
1878-84 
Isfis-84 
1880-84 

1874-.S4 

1876-84 

.S75-84 

1865-84 
1B7+-84 
1876-84 

1875-84 
1871-84 
IK74-84 
1S75-S4 

1864-84 

1874-84 
1881-84 

IS74-84 
1875-84 

1860-84 

1875-84 
1S66-84 
1874-84 
1875-84 
1875-84 
1875-84 
1874-S4 
1 87 5-84 

rS75-84 
1S79-84 
1876-B4 
iSr;-S4 



SCOTT — FBEBIDEHT B ASBBEBS — APPINDIX. 

AKEBICA. 

SXXI. UNITED STATES. 



When Pnblished. 



Albanr 

Al«x»i)(ler Fort . . . 

Apache, Fort 

AiBinnKboine, Ft. . 

AtlanU 

Atlsntie City 

Angnsta 

Baltimore 

Barncgst City . . . 

Bebrinigld 

Benneit, Fort 

Benton, Fort ...•■ 
BiUinga .......... 

Bismwck 

Blodild. 

Boene , 

BoueCity 

BoetoD 

Bnekettrills 

Bieckenbridge . . . 

Bromuville 

BnfUlo 

Bnlord, F<at 

Burks 

Burlington 

euro 

Ounpo 

CveEatteraa ... 

C*p« Beniy 

ch-Kv 

0«pe liOokoDt ,.,. 
Cape UendoDino . 

CMtnmlle 

OedaiEt^ 

Ciuunp<ugQ 

Churkatoa 

Cbulotte 

Ghftttanoogft 

CheyeniM 

Chicago 

CbincotMguo 

Cincitmati 

CleTetaod 

Coleman Citj 

Colorado SptingB , 

Columbus 

Concbo, Foit 

CoraicuiB 

Ciuier, Fort .... 

Davenport 

DaTia,Fort . 

BayUm 



♦»'!9 

SS-S7 



73-45 
icS-iS 



39,g 
19-46 
SS" 
4+-43 
47'io 
4S49 
46r 



\lo-lt ' 
71-36 
9g-jo 



96-17 

9r»6 
78-5 J 

IOJ-S6 

113-Z0 
73''3 
89- lO 

II6-.S 
7S-30 
76-00 
74-5* 
76-36 

IZ+-14 
98-50 
Ej-o; 
SS-u 



7S-»1 
84-30 
8.-+a 
99-18 
104-58 
83-0. 

56-30 
107-38 

90-38 
103-56 
117-56 



1830-84 
1881-84 
1873-84 
1871-14 
1880-S4 
1879-84 
1874-84 
1834-K4 
1871-84 
1874-84 

■880-84 

1880-84 
1881-S] 

1875-84 

1876-80 
,1878-84 
1871-84 
1879-81 
1872-80 
1876-84 
1871-84 

187MI0 
1871-83 
1871-84 
1875-8. 
1875-80 
1874-S4 
1871-84 
1S76-80 

1S71-82 
iSSo-84 
1880-83 
1780-84 
1879-84 
1K79-84 
iS?i-84 
1871-84 
1880-84 
1835-84 
1871-84 
1878-83 
IS 74-76 
187M4 
1877-S4 
i874~«« 
1879-84 
1871-84 
■878-84 
1880-84 



mr. inntKD states— c^uawtt 



Sution. 


1- 


LcoR. 


1 

5 


Otamlioas. 


mmwt 


I>««d«oad 

I>««itf 


5 

1 jj-ii 

» 3r45 
* ■t'JS 


w 

7i-io 

i=5-« 
9i-37 


7*7 


.;-9-«. 


Offi 


!>«»« 


" 







Dubumt 

Dnlnth 

E«!leFM ... 

E*^ti>ort 

KllioU, Fort . 

EI Paw 

Ew 



Florcaea 

Oahwion 

0>b«m. Fort . . 
Onnd Baven . . . . 
GrMt, Fort . . . . 

Griffin, Foit 

HattMU 

Helena 

BenrietU 

JodiaruiioUi ■ . . . 

Indianoia 

Jaeluboro 

jacktoniille . . ■ < 
I, Fort ... 



Kmm1i,I 
Kwfak 



KayWMt 

Kitt7bMrk 

SnoiriUe 

LaCnMM 

Lmij Fnnldin Bv .. 

La Metin*'".'.".'... 

Leavenworth 

Leviaton 

UttleBock 

LosAnfidea 

Xioainille 

Lynchlmrg 

IfaekiiiB* City 

UacoD, Fort 

UsdUoii 

VuiiiDlBFort 

HeRiTett. Fort 

Harqiiette 

Uemphli 

HUnnkee 

UiMonls, Fort 



|bui*.. 



' jr»5 

I 4i-30 

' *rj» 

! 44-5+ 

i jS-33 

■; 3''47 

■ 45-4* , 



j»-39; 

■ J»'5l! 
J J5''S . 
; 4634. 

■i 33-46 1 



l| 10-2O 



90-44! "s! 
91-06 644,' 

■oa'19 ' 7Soi 

>"SS' 465* 
«-59 «■! 

'=6-3=1 37^' 
lo-3s! 681 



gro? 


611 


■11-19 






47=1 


<rf-(i 


17=6 








M" 




610 


'09-57 


♦8,-6 


991 1 


■ 190 


7S-*o 


<9 




«too 


,K-.z 


,»o 




tjos 


86-IO 




,6]i 


i< 


f'° 


IIU 










9i-»6 




I1I-49 




7S'4i 




8r?» 








64-10 








loft+K 


4«»H 




+01 


94-57 


841 






91-06 


19I 


<i8-i5 


J71 


8V4^ 


S3= 






I1+-19 


60, 


76-4« 




89-14 


94! 




434": 


100-07 


»*4( 


Xr24 


67' 






87-H 


697 


114-07 


J 141 


SS-Oi 


4' 



1875-44 

■»74-»4 
«»7"-«4 
1876-81 
i8ti-)] 
"<7H4 
lSlo-t4 
l87t-t4 
■*73-«4 
1871-14 
,875^. 

1I77-I2 
l»7i-«4 
il74-»i 
1S71-S4 
1871-84 
1876-81 
i»7S-«4 
1880-84 
1I78-81 

1871-84 
(871-84 
Il77-lj 
1871-84 
1879-8 J 
1871-84 
1841-84 
187S-I4 
1871-84 
1873-84 
1881-83 

i87T-»» 
1878-81 
1835-84 
1880-84 
1880-84 
1878-84. 
1871-S4 
1871-84 



1870-8+ 
lESo-S; 
1871-84 



IXXI. UNITED STATES— Cundnued. 



wLiDgton ... 
!le ...... . 

ondon 

oik".'.'.'.'.'.'.'.'. 

PUtto'!!^!,"." 
U 

ol* '.".'.'.'.'.'.'.'. 

elphia 

X 

Peak 

?oint 

Bmx 

id, Maine , , , 
Dd, Oregon . , . 

tonth 

tl 

BuJU 

InS 

rands Ci^ ..„ 

rter 

118 

Uiobaeli fort . 

Paul 

Pul.AlaakB . 
P»Dl-a Island . 

AfceCil; .'.... 

iego 

■Hoot".!.'!;;! 

ri 

nncitoo 

F6 

Fort 

'ort !!""!!! 
City 









4 


f 




Long. 


1 










N 


Vf 








Sfr.'R 


ft. 




+6-,. 


„6-44 


11% 




J9-+0 


79-50 














,6-,o 










Ti'sb 


10; 




+111 


71-os 


4; 






90-04 


•i- 




41 -iq 


71-19 






40-4,5 


74-00 






tb-n 


76-17 


V 






100-45 


184> 




47-03 




1' 






9 (-16 


nil 




71-17 


156-40 


r 




43-»9 








J '■+5 


95+0 






49-0 








,o-*5 


*r'i 


V 




























33-10 


96-50 


SOK 




J7-S6 


114-16 


611: 




40- j» 


80-01 


76: 






105-IO 


103c 














Br.! 






43-00 




6t 




43'39 


70-15 


45 




4S'!l 


112-43 






35'oi 


76-04 


4^ 




J+-i1 




S14t 




4103 








i6-.. 


















9S-+B 


131 






77-41 






43-13 


113-10 






IK-I? 








18-18 




,61 




6l-4lt 




V 






9303 






S7-47 


ijl-li 


f* 






169-50 








97-14 


B04 




4046 




4-1411 






fl»-i( 


671 








tl 


1 4IIS 


81-40 


639 
18 




43'<»S 




<)+<) 




37-4K 


lii-ifi 






35'+' 




7106 






8.-0, 


»7 




47-11 


.I.-4S 


nio 












34-40 


„8-i, 






J»-4* 




S79* 



87.-84 
87.-84 
799-84 

871-84 
814-84 
876-81 

871-84 
87I-S4 

875-84 
.878-84 
87.-S4 

881-83 

871-84 

1871-80 
.880-84 

771-S4 
877-81 
■874-84 
877-80 
87S-IJ 
880-84 



1875-84 

1816-84 
1871-S4 
1876-83 
I876-B4 
1880-84 

1871-83 

1878-84 

1876-84 

187.-8+ 
1878-84 
1868-84 

i83;-84 
'S74-84 
1871-84 
1 8 70-84 
1873-81 

1874-84 
1877-B+ 
.S71-84 
1878-84 
1874-84 

1871-34 
1860-84 
1848-84 
1880-84 
1871-S4 
1876-84 
1S7S-S1 



■Where Fubliahod. 



CotutHlot. 
Bep. Chiet Sig. OlBeor. 



BCOTT — PBBSIDBNT 8 ADDBB88 — APPSNDIX. 

XXXI. UmrSD states -Oantt>)u«<t. 



Where Pabliibed. 



Sitka 

Smith, Fort 

SmithTille 

SOTDOOO 

Bpokaiw Falls , , . . 
SpriDgfietd, IlL .... 
SpriDgfleld, Ml. . . 

StarkTUlB 

RterenBon. Fort,, .. 
StocktOD, FoTt .... 

Sully. Fort 

Thntchcr's laland . . 

Thomas. Camp 

Toledo 

Tucflon 

Umatilla 

Vnsliuhka 

VnXie 

Vsrde, Fon 

Ticksborg 

Virginia City 

Viaalia 

Washakie, Fort..,. 
WMhington, D. C. 
W. Lab Animaa.,.. 

Wickenburg 

Willianuport 

Wilmington ...... 

WiDQemnooa 

Wood's Boll 

Yankton 



3r3S 
47-35 I 
30-53 I 



45-55 » 

53-53 ' 
29-13 

34'33 ' 



j8-54 ■ 
jS-04. II 
jj-SB I 



40-59 ■ 
41 -3 J 
41J4 
3»'4S ■ 



43»7 



iSxS-S4,irreg. 
1S61-S4 
1 876-84 
1877-Bo 

I B £0-84 
1874-81 
i88i-8j 
1 879-8 J 
1870-84 
1871-77 
1876-83 
1880-84 
1S71-S4 
1876-83 
.877-81 
1S79-B4 
1876-Bi 
.S76-83 
1S71-84 
1871-80 
1878-83 
1881-83 
1836-84 

1875-81 
1881-83 
1871-S4 
1878-84 
1873-81 
1 873-84 
1876^4 



xxxn. DOMnnoH or oanada. 



BRinsa CoLDHBU. 

Tiotoria 

Westuikster 

Hddbon'b Bit. 

Fort Albany 

Martens Falls 

Moose Fort 

York Factory 

MUmOU AHD NOLTH- 

msi TsBUTOBT. 

Battlefoid 

Blair 

Edmonton 

Foit Calgary 

Fort Chipewyaa 

Hnmbolt 

Hedicin« Hat 

UinnedfWt 



; 


4g-»S 
49-11 


•"SJ 


SO 


I 


Sria 

JI-JO 

ji-ie 

57-0 


8Z-56 
9.-I6 


SS 


1 
1 


S»-4« 
49-40 
SJ-'4 


100-40 
"3-38 
'1345 


'& 


\ 


jo-it 


99*7 


"& 
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igd 



XXXII. DOMINION OP CANADA- CoiUinikkL 



Station. 



lA AND NOBTH- 
r TXBBZTOBY. 

7ontinued,) 

£6 



leights . 
Ubert.... 
>6lle .... 

ity 

rew*B ... 
[otintain 



so 



n Brunswick. 



it 

n .. . 
ne . . . 

ICTON . 

tianan 
rew*8 , 

N 



XTFOUNDLAND. 

I 

>&me Bay 



18 

re 



OVA SCOTU. 



Ilace Bay 



r ., 
ith 



Ontabio. 



Z 



ito 

a 

HarlK>ar 
5h 

Q 



on ... 
ille.., 
line... 

ON ... 

7 

I 

Q8e ... 

Forest 



1 


Lat. 




N 




o / 


2 


49*45 


2 


50-4 


2 


53-10 


2 


50*33 


2 


50-7 


2 


50*5 


2 


50*5 


I 


49*55 


2 


47*39 


2 
2 


47*3 
48-4 


I 


45*57 


2 


44-42 


2 


45*5 


I 


45*>7 


2 


47*34 


2 


50-0 


2 
2 


47*34 
46-47 



46-6 

44*39 
46-12 

45*4* 
46-8 

45*22 

44*59 
43*50 



44**3 

43*23 

45*1 
44-11 

44-xo 

45*30 

43*45 
43*12 

43*33 
43-16 

45-30 

44-xi 

44-14 

44-20 

43-0 

2 47-30 

43*58 



I a 

k>aod : 2 

)K6 .... 2' 



45-26 

45*19 
45*50 





. 




9 




m 


Long. 


a 

3 








< 


W 


« 


ft. 


IOO-35 




97*47 




io6'io 




103-53 


2115 


loo-o 




97*o 




97-12 




97*7 


754 


65-42 


35 


65-29 


56 


66*22 


45 


66-38 


59 


66-48 


48 


67-4 


47 


66-3 


116 


59*7 


30 


57-0 




52-42 


230 


56-12 




ro-49 


25 


63-36 


122 


59*58 


34 


62*41 




60-10 


37 


63-18 


40 


64-6 


87 


66-2 


86 


79*40 


779 


80-31 




74*43 


»75 


77*4 


272 


80-50 


1450 


76-14 




81-43 


728 


8x-2i 


1015 


8o-i6 


1161 


79*53 


350 


79*8 




81-37 


684 


76-29 


307 


78-45 


876 


81-15 


816 


84*50 




80-44 


1376 


75*41 


223 


8o-o 


635 


-777 


4*3 



Tears' 
Obseryations. 



Where Published. 



Beport of Met. Off. of 
Canada. 



ft 

fi 
fi 



ft 
ft 
tf 
ff 
ft 
ft 



ft 
ft 
ft 
ft 



ft 
ft 
ft 
fi 
It 
ft 
It 
It 



If 
ft 
It 
It 
ft 
ft 
tt 
ft 
ft 
ft 
11 
11 
If 
ft 
ft 
tf 
ft 
ft 
ft 



It 
II 
If 
If 
ft 
It 



ft 
It 
If 
II 
ft 
ft 
II 



ft 
ft 
ft 
ft 



ft 
ff 
ff 
If 
tt 
»f 
ft 
ft 



It 
ft 
tf 
tt 
It 
ft 
tf 
If 
fi 
ft 
ft 
ft 
It 
ft 
ft 
ft 
ft 
ft 
ft 
tt 
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XXXIL DOMINION OF CANADA— CotUinuMl. 





1 


Lat. 


Long. 


! 


Tarn' 


Wheie PobUebed. 


{Conlinued.) 
Petdborough 


; 


N. 

44'"7 
4-1-+7 


W. 

80-13 

77- S 5 

8o'ii 
81 -o 

a 1-41 

p::= 

BO-47 

71-s 
70-37 

74-10 

73'3S 

;;:;- 


.Hi 
lit 

J" 

30 
106 
150 

.!, 
193 

437 


1S41-84 
1B66-E4 


Beport of Met. OH. of 
Canada. 






Prinoe AtthM'a Landing 


,. 






Bimcoe 


„ 




•1 »'-s« 

l| 43-39 














i 


+3-8 

46-4.8 

49'»+ 
47-S" 
48-.! 
4611 
4if3' 
*S'S 
45-3° 
46-48 
4S-40 

J1-I7 




PunicB Edwibd's Islahd. 




Qdbbec. 
































8.XIJ°.,i 




Wmt Ihdhs. 
BemndB 


Army Med. Dcp. Bepori 



TirynT . CENTRAL AMEBIOA AND MEXICO. 



Campeche 

CaernaTOoa 

OuadolaJBru 

Giunajaato 

Haiedia 

HaejntlB 

Cieoii de Aldftmfts .. 
IfaiatUn 

Bforelia 

Pabelion 

Pnebia 

Qnerftuo 

BivBB 

Sah 3oi6 



Ban [inia Potoai . 
Tenteraa 





17-30 


IS-iS 




i 


'!C5' 


90'33 


aS 


1 


,8-55 


90-0 


49,8 


1 


2.-S 


103-0 

101-17 


5091 
6761 


1 


9-59 


«+-9 






»-4. 


107-24 
101-43 
106-24 


11J4 

5901 


^ 






1 


.i.x6 


tIs, 








,,b, 








M«4 


z 


I9-I 


98-12 


711? 




20-z6 








11-26 




"i° 




9?6 




3757 


I 


a»-9 


loi-iz 


6101 


, 




iori4 


A1C16 


1 


»i-5o 


I02-1O 


8ia9 



IS73-74 
1877-84 
I877-S4 

1E77-84 

IB77-S4 
1877-84 
"877-84 
1877-8+ 
1877-84 

J86S-78 
■877-84 



I (BoLdelWiniBterodflPo. 

ZaH. rOr Mel. VU. p. 160. 
< Bol. del Ministero de Fa- 
( laeDtodeialtcpub.MGL 

Zeit. fiir. Mel. XIV. p. 2;. 

IBoL del MiaUtero dc Fo- 
mento de la Itepnb. Ma. 



Qep.ol Chief 8if;naI0fBcer. 

Zeit. fiir Met. XIV. p. 450. 

' 'I0I. del Minittero de Fa. 

mento de la It«pab. Mei. 



SOOTT — PBESmSNT'd ADDRESS — ^APPENDIX. 



201 



XXXIII. CENTBAL AMEBIOA AKD MEXICO— Con/tni/ec^. 



Station. 


1 

2 


Lat. 


Long. 


1 

■| 

ft. 

10 

131 

7 
21 


Tears* 
Observations. 


Where Published. 


BST Indibs. 
on 


N 

o / 

17-58 

18*20 

17-45 
19-55 


W 

t 

76-48 
64-56 
64*42 
75-50 


1880-84 
1880-84 
1875-84 
1880-84 


Bep. of Chief Signal Officer. 
Meteorologisk Aarbog. 

Bep. of Chief Signal Officer. 


>inas 


2 
2 
2 


Cruz 

go de Cuba 



XXXIV. SOUTH AMEBICA. 



na. 



on .... 
acho.... 
Blanca. 



I Ayres. 



18 

area 

k de Matanzas... 

t 





)tion 

:dia ... 
tncion 

K> 

abo ... 
)a 



Qtes 

i-Cuatia 

8 

itown .. 



o&ala 

He.... 



16 .... 

lUi.... 
za . 
video 
sBay 



ira . 
aribo 



Fundo 



8 

nbnoo 



ilegre . 
• Bonrio 





S 


w 




2 


41-46 


74-1 


174 


2 


0-2I 


786 


13320 


2 


18-25 


70-22 




2 


25*16 


57*40 


1634 


2 


3843 


62-20 


63 


2 


436 N 


74-14 


8655 


2 


34-36 


58*21 


102 


2 


27-3 


7050 


82 


2 

2 


10-30 N 


66*5 


3041 


2 


43-20 


65*10 


98 


2 


3649 


73-1 





2 


21*25 


58-5 




2 


35-20 


72*28 




2 


27*22 


7023 


1296 


2 


29-56 


71-21 


82 




310 


65*0 




2 


3952 


73-17 


105 


2 


36*19 


58*20 


33 


2 


6-50 N 


58*8 


10 




14-38 N 


90*31 


4856 


2 


26*19 


53-48 




2 


12-3 


79-29 


499 


2 


3-8 


60-0 


121 


2 


41-30 


72-47 





2 


32-51 


67-32 


2559 


2 


34-54 


56-13 


26 




53-31 




39 


2 


27-54 


53-26 


1896 


2 


5-50 N 


5513 


6 


2 


3144 


60*33 


255 


2 


28*13 


52-12 


2060 


2 


31-47 


52-19 


54 


2 


8*4 


34-52 


12 


2 


27-32 


67-9 




2 


30*6 


51-49 




2 


6-22 


74-28 


542 



1870-72 

1845-46 

1854-55 

I88I 
1860-83 



1869-70 
1868-70 

1881 
1880-82 

1869 
1876-78 

1870-72 
1864-72 
1869-72 

1870-72 

I88I 
1878-82 

1880-82 
1867 
1869 

1869 

1852 and 1857 

1843-52 
1882-83 

1879-80 

1875-82 
1880-81 

1875-82 
1874 



1} 
It 



Zeit. fOr Met. XII. p. 359. 

XIV. p. 218. 

IX. p. 59. 

XI. p. 332. 
An. de Oficina. Met. Ai^ent. 

Rep. of Chief Signai'officer 
An. de Oficina Met. Argent. 

(Zeit. fur. Met. VIH. p. 

I 153 and XII. p; 359. 
Zeit. far Met. Vn. p. 380, 
An. de Oficina Met. Argent. 



*i 
t» 






(Zeit. fur. Met."vnr. p. 
( 153, and XII. p. 359. 
Zeit. fiir. Met. XV. p. 370. 



»» 



♦• 



„ VI. p. 27,VIII. p. 153. 
„ VIII.P.153.XII.P.359. 
An. de Oficina. Met. Argent. 

An. de Oficina. Met. Argent. 



}} 



tt 



ti 
It 
II 
ti 
II 
tt 



II 
II 

>i 

II 
II 
tt 



Zeit.'fur. Met! XVI ll! p. 102. 
An. de Oficina Met. Argent. 
Zeit.iur. Met. XIX. p. 137. 

XIII. p. 79. 

VI. p. 176. 

Vin. p. 267. 

vm. p. 153. 

VI. p. 139. 
VI. p. 138. 
Compt. Bend.XCVIII.p. 25. 
( Zeit. fur. Met. XV. p. 407, 
\ XVI. p. 202. 
Bep. of Chief Sig. Officer. 
An. de Oficina Met. Argent. 
Zeit. fiir Met. XV. p. 348, 

and XVIII. p. 301. 
Zeit. ffir Met. XV. p. 328, 
I and XIX. p. 410. 
„ „ XIV. p. 213. 
II II XV. p. 348. 



Bep. of Chief Sig. Officer. 



2C2 
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XXXIV. SOUTH AMEmCk^CotUinued. 



Station. 



Paerto Monte 

Punta Arenas 

Qnito 

Bio de Janeiro 

Bio Cnarto 

Bioja 

Bosario 

St. Antonio de Areco .. 

8. Bento das Lages 

Salado 

SalladiUo 

Salta 

BanJnan 

San Jorge 

Santa Groz 

Santiago 

Santiago del Estero 

Serena 

Stanly (Falkland Is.) .. 

Talca 

Tanda 

Taqnara 

Tatay 

Tncnman 

XJ8haaia(Tier.d.Faego) . . 

Valdivia 

Valparaiso 

Villa Formosa 

Villa Hemandarias 



• 






• 

a> 


M 






'O 


0) 


Lat. 


Long. 


-1 




S 


W 






« 


♦. 


ft. 


2 


41-30 


72-52! 


33 


2 


5312 


70-56 


33 


2 


0*14 


78*45 


9350 




2254 


43*20 


209 


2 


337 


64-19 


204 


2 


29*20 


67-15 


1772 


2 


32-57 


60-38 


127 


2 


34-12 


59*30 


141 


2 


12-37 


38-40 


98 


2 


35*44 


59*5 


49 


2 






2654 


2 
2 


24*32 


66-14 




2 


3245 


56-10 




2 


29-35 


5230 




2 


33*26 


70*37 


1867 


2 


29-55 


71-17 


59 


2 


51-41 


57*51 




2 


35*26 


71-46 


344 


2 


37*17 


59*8 


651 


2 


29-40 


50-47 




2 


34-16 


6o-oJ 




2 


26*50 


66-2) 




2 


54-53 


68-10 




2 


3949 


73*13 


43 


2 


33*2 


71-40 


36 


2 


26-13 


58-10 


328 


2 


31*10 


6o-o 


190 



Years' 
Observations. 



1857-72, irreg. 

1853-^3* 1871-2 
1878-79 

1881-82 
1875-81 
1875-80 
1879-81 
1872-81 
1878-82 
187^1 
1873-74 

1867-68 

1860-72 

1849-50, 69-72 
1875-77 

1869-72 

1876-81 
1870-71 
1876-81 

1882-83 

1853-64* 69-72 

1863-64, 66-72 

1879-82 

1877-81 



Where Pnblished. 



Zeit. fiir Met. Y. p. 399. 
V. p. 3^ 
XVI. p. 479. 



«i 



An. de Ofieina Met. Argent. 



If 

»♦ 



M 

f« 



ft 
If 



Zeit. far. Met. XVII. p. 401. 
An. de Ofieina Met. AigenL 



»i 
I* 



II 
It 



II 



n 



Joar.Scot.Met.Soc. V.p. 329 
Zeit. fOr Met. XI. p. 41. 

„ V.p.44i,VIII.p.i56. 
An. de Ofieina Met. Argent 
Zeit. fiir Met. VI. p. 26. 

j Q. Joom. Boy. Met. Boe. 

( VI, p. 199. 

(Zeit. for Met. VIIL p. 

1 153, Xn. p. 359. 
An. de Ofieina Met. Argent 
Zeit fOr Met VJl, p. 228. 
An. de Ofieina Met Argent. 



II 



II 



ti 



»i 



Zeit. fiir Met. V. p. 399. 

„ V. p. 444.VIII.P.153. 
An. de Ofieina. Met Argent 



»i 



I* 



ti 



AUSTRAL AST A. 
XXXV. AUSTBALIA. 



Nxw South Walbb. 

Mhxuy • • 

Armidale •••••• 

Bathnrst 

^'vur&o •••••••.• ... 

Cape St. George 

Olarenoe Biver Heads • . 

Cobar • 

Gooma 

Goonabarabran 

Deniliqnin • • . . 

Eden 

Forbes 

Gk>albnm 

Gnrmedah 

Hay.. 

Inverell •••• 

Kiandra 

Menindee 

MUton 

Momya 



2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



36-6 ' 

30-34 
33*24 

30-3 

35*12 

29*28 

31*32 
36-12 
31-16 

35*32 

37*0 

33*27 

34*45 

31*1 

34*30 

29-48 

35*52 
32-23 

35*14 
35*53 



E 

47-0 
51-46 

49*37 
45*58 

50*45 
53-21 

45*50 

49*9 
49-18 

45-2 

49*59 
48-5 

49*45 
50-15 
44*56 
51-10 
48-32 
42*26 
50-20 
50*6 



572 

3278 
2200 

456 

175 
120 

2637 

320 

107 

X120 

2129 

925 

1953 
4640 



50 



1860-84, inreg* 
1858-84, irreg. 
1858-84 
1876-84 
1867-84 
1877-84 

1858-84 

1858-84, irreg. 
1869-84 
1873-84 

1858-65, 70-84 
1877-84 

1874-84 
1867-84 



• 1877-84 



Besolts of Met. Obs. noade 
in N. S. W. 



It 

n 
II 
II 

II 
II 
II 
II 
II 
II 
II 
II 
•I. 
II. 
II 
It 
II 
II 



It 
tt 
It 
tt 
II 
II 
II 
II 
II 
It 
II 
It 
II 
ti 
ti 
It 
II 
It 
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XXXV. AIJSTBALIA— Con^tnued. 



Station. 



o 



South I Wales. 
Jontinued,) 

Victoria , 

;le 



koquane, 



•th . . . 
V^agga 



»rth 
5ong 



JXENSLAND. 



e .. . 
oreton 



m , 

bland (Torres 

») 

Upton , 

moa 

iUe 

k 



H AUSTBALU. 



e 

prings 

irda 

jrihomberland . 
aters 



a 

iambier 
ignsta... 
jrwin ... 



Ibyn 
Bay 



TisxAinA. 



rHead 
th ... 



ston 
Md . 

l8 • 



YlOIOBIA. 



t 

)hanok 



iland ... 
entrance 
me .. ... 



bert 



Ut. 



S 

O / 

33-36 
3255 
31-25 
33-51 
317 

35-8 
30-2 

34-8 

34-25 



27*27 

27*2 

15-27 

i0'33 

20*25 
2734 
ig-iS 
28*12 



34*57 
23*41 

35-45 

385 
I6*i8 

31-45 
34*22 

37-50 
32*30 
12*28 
37*10 
35-«6 
32-50 



40-43 
41*32 

4253 
41*26 

4«*3 
41*32 

43*26 



37'i8 
37*34 

38-54 
38-28 

36*7 

37*35 

37-52 

3750 

37-6 

3839 



Long. 



£ 

O t 

150*15 
151*50 

152-54 

I5I'I2 

150*55 

147-24 

148*0 

142*0 

150-56 



153*3 
153-29 

145-15 
142*10 

150-25 
152*10 
146*50 
152*16 



138-35 

133-37 

136-35 
140*40 

133*25 

128-58 

138-57 
140*50 

137-45 
130*51 

139*42 

138-55 
134*12 



145*17 
148*19 

147*20 

147*10 

146*48 

147*24 

147*1 



142*58 

143*49 
143*31 
144*53 
144-48 

149*55 
148*1 

144-59 
147-36 
146*41 



B 
*d 

53 



ft. 

3490 
112 

53 

155 
1271 

793 

144 
67 



no 

320 

20 

300 

50 
i960 

20 
1520 



140 
2100 
506 
117 
750 

7 
800 

130 
10 

70 

19 
220 

40 



64 

30 

190 

76 

25 

1340 

50 



X050 

1438 
270 

277 

314 

50 

91 
2108 

10 



Tears* 
Observations. 



1872-84 
1862-84 
1873-84 
1858-84 
1876-84 
1872-84 

1877-84 
1877-84 



1872-84 

1873-84 
1880-84 

1880-84 

1879-84 
1872-84 
1879-84 
1877-84 



1857-84 



1861-84 
1861-84 



1861-84 



1844-84 



1858-84 
1862-84 



X862-84 
185S-84 
1862-84 



Where Pablished. 



Besuts of Met. Obs. made 
in N. S. W. 



tf 
ti 
If 
»f 
If 
If 



»f 
ti 
If 
II 
ff 
11 
•I 



Ann. Report of Registrar 
General. 



fi 

II 

fi 
II 
II 
II 



If 

II 

II 
II 
II 
II 



Bf et. Obs. made at Adelaide 
and in 8. Anstralia. 



II 
II 
II 
II 
11 
II 
If 
II 
II 
II 
II 



II 
If 
II 
II 
II 
II 
II 
II 
II 
II 
11 



Proc. of the R07. Soc. of 
Tasmania. 



II 
II 
II 
II 
II 



II 
II 
•I 
It 
II 



Results of Obs. in Met., 
Terr. Blagnet, &o. 



II 
II 
II 
II 
11 
II 
If 
II 



II 
II 
II 
II 
II 
•I 
II 
II 



W SniBSf — ^YOL. XI« 
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XXViL mt)lA.—Contijmtd. 



BtatioD. 

C 


Lat. 


LoDg. 


1 


Teart' 


■WimPiibllihei 


NOBIH-WlBI PBO- 

(Cwrfinwil,) 


N 

2 30-^ 

1 3o;ao 

2 26-46 

2 aS'so 
2 29-41 
2 30-8 
i 2935 

i ag-38 
2 29-53 

a *8-40 
2 32-0 
2 3" -34 
2| 30-55 

2 3110 

2 33'40 
2 34-a 
« 33-4 

2 32-ig 
2 3i'6 
2 2932 

2 a8-26 

2 27-59 

2 26-55 
2 24-36 
2 25-55 

I 25-55 


E 

F 
ipi 

77'4i 
78-55 
80-15 
79-19 
77-56 

77-16 

7' '5 
74-20 
75'54 
7'33 
73-8 
7'-37 
73-5 
74-33 

7y" 

74-37 

73- '4 
75-50 

7245 
72-18 
75- '4 


ft. 
7052 
123a 

1 

737 
5103 
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for agitating the water thoroughly. A screen for catting off the son's rajB 
is also provided. The apparatus is taken into the open air in the shade, and 
its rate of cooling or heating per minute noted. It is then placed in the son, 
and the screen being withdrawn, its rate of heating per minute is observed for 
five minutes. It is finally taken back to the shade, and its rate of cooling 
noted. From these data the solar heat action is determined (TyndaUf Heat 
as a Mode of Motion, p. 416). 

The Fyrheliometer a Imtille is constructed so that the rays of the sun pass 
through a lens, and at the proper focal distance are received on the cnrved 
side of a vessel containing water ; the surface of this vessel is always normal 
to the incident beam, whatever be the altitude of the sun. The actual experi- 
ment is made as before. 

Sir John Herschers Actinometer consists of a large cylindrical thermometer 
bulb, with a scale considerably expanded. The bulb is filled with a highly 
coloured liquid, usually the ammoniacal sulphate of copper. To take an ob- 
servation, the nctiuometcr is placed in the shade for a minute and then read : 
it is then exposed for one minute to the sun, and read : it is finally returned 
to the shade and read a third time. The mean of the two shade readings 
subtracted from that in the sun gives the expansion of the liquid for one 
minute in sunshine. . 

Hodgkinson*s Actinometer^ is on a principle similar to Herschel's. 

These instruments have never come into very general use, and have been 
practically superseded by various adaptations of the thermometer with black 
bulbs, and placed in blackened boxes ; finally culminating in the Black Bulb 
Thermometer in vacuo. This was proposed by Sir John Herschel, and has 
been very generally used, but it cannot be said to have given satisfsustion, and 
the remarks which fell from Mr. Whipple at our last meeting^ were far from 
encouraging as to the prospects of our obtaining a trustworthy instrument at 
a moderate cost. In the Exhibition this evening we have a thermometer with 
an error of 20°, apparently due to the use of cork supports to hold the 
thermometer tube inside the jacket. We must, however, await the results of 
the researches of Mr. de la Rue and Prof. W. G. Adams before we can 
absolutely condemn all existing instruments of this type. 

We have specimens of black bulbs in vacuo, and of bright bulbs also in 
vacux), the pair forming the arrangement favoured by M. Mari^ Davy. 

There is a serious difierence of opinion as to whether the amount of solar 
radiation is to bo taken as the difi'erence between the black bulb reading and 
the maximum, in the shade, for the day ; in which case we have no certainty 
that the two phenomena are simultaneous ; or, secondly, whether we should 
compare the black and bright bulbs, and take their difference of reading to 
represent the amount sought. This latter is Mari^ Davy*s method, and his 
thermometers are ordinary, not maximum, instruments. 

Of other instruments for measuring solar radiation, we have Stanley's 
thermometers, enclosed in hollow copper spheres with oxidised 8ur&ce» which 

» Fro^edingi of the Royal Society, XV. p. 821. 
8 QtuLTterly Journal, p. 127. 
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were described at the last Meeting of the Society/ and various other forms 
which have not yet come into general use. 

Among these we have, taking them in the order of seniority, Secchi*s 
apparatus. This consists of a double hollow cylinder. The space between 
the two cylinders is filled with a liquid, water or oil, at any convenient tem- 
perature. One thermometer passes through the two coatings, and has its 
bolb in the hollow core of the cylinder. Other similar thermometers pass into 
the liquid and serve to indicate its temperature. The rays of the sun pass 
along the axis and strike the thermometer. 

In Prof. Balfour Stewart's actinometer the thermometer which is destined 
to indicate the heat of the sun is placed in a cavity in a cubical block of cast 
iron, and an aperture is made in the block to admit the solar rays when 
eoncentrated by a lens. 

Frankland's resembles a Leslie's Dififerential Air Thermometer, one bulb 
being blackened and in vacuo, the other bright and sheltered by an arch of 
sheet zinc painted white. Mercury is introduced into the connecting tube, 
and its position under the action of insolation read on a scale. 

Winstanley's Radiograph is also an adaptation of Leslie's instrument : in 
it the connecting tube is made to take a circular form, and the instrument is 
then suspended on a horizontal axis. The motion of the mercurial index, 
ri^t or left, makes the instrument turn on its axis and so gives power to 
to trace a line on a recording drum. 

The next series of instruments are those measuring the solar radiation of 
li^it. The oldest of those here to-night is Roscoe's first pattern (described 
in the Philosophical Transactions , 1865), in which the chemical action of 
total daylight, not of the sun only, is measured by the discolouration of 
sensitised paper. The instrument has been subsequently improved by 
Captain Abney, but has not come into general use. 

Two instruments appear for measuring the duration of sunlight — M'Leod's 
and Jordan's ; both of these act photographically, by using sensitised paper 
lAdch is fixed by simple immersion in water. Mr. Jordan's is a marvel 
of simplicity of arrangement at least. 

Lastly, we come to the registration of solar action by its effects in charring 
organic substances, such as wood, cloth or paper. The idea of such an 
instrument is due to the late Mr. J. F. Campbell of Islay, F.G.S., who devised 
it more than thirty years ago. The same gentleman also struck out the 
ingenious notion of employing a sphere as a lens, and so avoiding the 
naoessity tf a clock-work arrangement to drive the paper, if the rays were 
transmitted in a definite direction by a heliostat. Mr. Campbell describes 
the instrument in the Bsport of the Council of this Society for 1857, and at 
thai time he employed an ordinary engraver's globe filled with acidulated 
water* In a note to the paper he states that a solid glass ball had been 
piodiiced» and such spheres have entirely superseded the former arrangement. 

Mr* Campbell placed his ball inside a bowl of mahogany, and thus obtained 

* Qmrterlff Jwmalf p. IM. 
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Kon. — At Oxford ths day's snnabine is reckoned from noon to noon. 

wmtbs' record ; this instrnmcnt was at first fixed on the roof of tb^ 
JQonrdofEonltbinParlitkmeDtgtTCotiiuidtlio register commenced nitb 
iter Bol8ti»;e of IBS'!. Sovernl of the liowla are here exhibited. Mr. 
ell reproduced the records for eighteen moiitlis, in the lieport on H14 
ng and Venttialion of Biiildinr/s by 11 Commissioii of which he vas 

■ iry. After the ftintor solstice of 1857 glass baU was subatitutod for 
ginal engraver's globe. 

. he retirement of Mr, J. C. Haile from the Board of Health in 1875 
trnment was transferred to the Metooro]ogical Office, and since that 
o record has been kept up at Kew Observatory, Professors Boseoo 
Stewart published ia the l'rocfeding$ 0/ ilu RoyalSoeuty, Vol, XXm., 
: on the results of a rough mode of testing the amount of wood burnt 
twenty years 1855-74. 

oou as the record came to the Offieo I endeavoured, with the assiBtaaea 
R. J. Lecky, to secure a daily record, as described in my paper in the 
•iij Journal, Vol. III. p. 18, and thiH eventually resulted in Prof, 
's Sonshino Recorder, which was completed in 1879 and first issued to 
ions in 1880. 
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Various forms of support have since been devised, but none of them approach 
Prof. Stokes's for simplicity of arrangement. 

I have obtained all the records from these instruments for the last five 
years, or for shorter periods, and have tabulated the total number of hours for 
calendar months, and the percentages of possible duration of sunshine 
taking the nearest parallel of latitude. The maps are exhibited in the next 
room, but it is not proposed to publish them, the time is too short, and the 
influence of the omission of one month, which occasionally occurs, is too 
serious. For instance, the record for Blackpool in January is from 1882-85, 
from Stonyhurst from 1881-84, and they differ by nearly 50 per cent, of 
the Stonyhurst record. The figure for Stonyhurst is 14, and for Blackpool 
only 8. Accordingly, to publish the maps might lead to serious misconcep- 
tions. If I had rigidly excluded every station at which a month was missing 
from any cause my list would have been short. 

The features which strike any one on examining the maps of sunshine, 
which are for the most part for the five last summers and for the four last 
winters, excluding January to March 1885, which has not yet expired, are : — 

Firstly, the broad fact that the extreme South-western and Southern stations 
are the sunniest. As has already been frequently pointed out, Jersey 
nndoubtedly is the most favoured of our stations in this particular. 

Secondly, that, in the late autumn and winter, Ireland is much sunnier 
than Great Britain, Dublin having absolutely the highest percentage of 
possible duration of sunshine in November, and being only equalled by 
Douglas (Isle of Man) in December and by Jersey in January. The Dublin 
instrument is not situated in the City, but at the Mountjoy Observatory in 
the Phoanix Park to the westward of the Viceregal Lodge. 

The North-east of Scotland is also exceptionally bright, as the station, 
Aberdeen, lies to the leeward of the Grampians. 

In April the line of 40 per cent, of possible duration takes in Jersey, 
Cornwall, Pembrokeshire, the Isle of Man and the whole of Ireland, except 
Armagh. 

In May we .find the absolute maximum of the year, and the amount rises 
to* 60 per cent, (nearly to 60 in Jersey) over the district just described as 
eigoying 40 per cent, in April. 

In June we have a falling ofif, which is continued into July, and even into 
August in the West Highlands. In the South of England, however, we have in 
August a second maximum, the figure for Jersey even rising to 50 per cent. 
This is mainly due to the exceptionally bright weather of August, 1884, in 
the Southern counties of England. 

In September Ireland shows a falling off, and we find the greatest amount 
of cloudiness in Lincolnshire. In October the Midland Counties t)f England 
are the worst off. 

In November the lines indicating 80 per cent, enclose two districts— one 
Dublin, already mentioned; and the other the Eastern Counties, Cambridge 
and OeUeston, near Beccles. 

Hie abadutely highest monthly percentages in the period undtf consideni- 
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tion are in the months of May 1882, in which St. Ann's Head, Milford 
Haven, has 62 per cent., while Geldeston (abready mentioned), Donglas (Isle 
of Man), and Southhonme, near Boomemonth, show 61 per cent. 

The instruments from which the records have heen taken are all on Prof. 
Stokes*8 principle, except that at Greenwich, which was constructed under the 
directions of the late Mr. Camphell. 

The Tables give the total duration and the percentage of possible bright 
sunshine for each month from April 1879 to March 1885. 



DISCUSSION. 

Mr. B. WooDD Smith said that he had worked four sunshine recorders together 
at the same time, and had found that the registers did not agree, the indications 
from two of the instruments placed side by side differing very considerably. He 
considered it was necessary tnat the instruments should be compared and tested 
before they were sent out to observers. The comparison should be carried on 
for a considerable time, because the difference of recording power showed itself 
more in some conditions of weather than in others. 

The PfiEsiDENT (Mr. Scott) said that errors in the registration of sunshine 
were not so much due to the quality of the glass sphere, but rather to differences 
in the construction of the support or frame. In 1880 the authorities at Lloyd^s 
had a sunshine recorder erected on the Royal Exchange, but after a time they 
sold it, probably because they believed it did not register sufficient sunshine. It 
was bought by a gentleman who set it up at his residence in Surrey. A com- 
parison had been made between the registers of this instrument and the amount 
of sunshine recorded at Bunhill How, and it was found that in winter the Surrey 
Hills had the largest amount of sunshine, but after the spring equinox the 
largest amount was registered at Bunhill Row, in some cases amounting to nearly 
double that recorded on the Surrey Hills. In one month 231 hours were recorded 
in London and only 132 on the Surrey Hills. It was, of course, absurd to suppose 
from the results of this comparison that the Surrey Hills were less sunny tiian 
London, and in fact it was quite clear that the results must be due to a defect in 
the instrument in Surrey. 

Mr. Lecky inquired whether the instrument on the Surrey Hills was made to 
be used with parallel cards, because if so, this would account for the defective 
record. He thought that in the case of Mr. Smithes instruments the difierences 
must have been due to the focus of one of them falling short of the card. 

Mr. AfiCHiBALD agreed with the President that the period for which sunshine 
records were discussed was too short to base any conclusions upon. He thought 
that the amount of cloud and sunshine varied very much locally, and was greatly 
influenced by local peculiarities. For instance, from M. Renou*8 chart of 
isonephic lines it appeared that at Valencia, in Spain, there was an idjnormal 
amount of sunshine, and he believed this was due to the peculiar configuration of 
the land in that district. The whole subject of sunshine records was very markedly 
a local one, and in order to obtain some idea of the distribution of sunshine it 
would be advisable to get as many recorders as possible, in just the same manner 
as rain-gauges were multiplied in a district in order to ascertain the local varia- 
tions in rainfall. 

Mr. BuDD remarked that the early spring was generally believed to be much 
brighter than the decline of the year. lie should like to know if this was really 
the case. 

Captain Toynbee said that the results of Mr. Smithes comparison of the regis- 
trations of sunshine recorders certainly seemed to suggest the desirability of 
instituting comparisons of the instruments at Kew, by wliich means a connection 
might probably be got out for back observations as well as for those taken in 
future. 

Mr. Whipple said that if sunshine recorders were coming into general use it 
certainly would be necessary to compare them with a standard instrument. Some 
time ago he was making experiments with a recorder which after a certain time of 
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the day got out of focus. He could not at first discover the cause, but after a while 
found that it was due to a want of uniformity in the refrangibility of the glass 
sphere, one half of the glass being of better quality than the other. There was 
about a ^ inch difference between the foci of two halves of the sphere, and it 
was possible that there were other spheres like it ; such a difference could not 
be discovered from a mere inspection. It sometimes happened, too, that 
the mountings were wrongly made, and he regretted that in the case of the 
Whipple-Casella instrument some of the first constructed were, by mistake, sent 
out with improper cardholders. Observers did not generally expect to register 
sunshine from the North-east or North-west, and therefore obstructions to the 
North of the instrument were sometimes disregarded. Some years ago, at the 
Kew Observatory, a gap in the record was noticed to occur with remarkable 
regularity in the evening, which eventually was discovered to be caused by a 
post intercepting the sun^s rays, although situated on the northern side of the 
instrument The President's Paper was really a tentative one, and not a Paper 
on which very close arguments were to be based. 

Mr. Symons thought it would be better to send a standard instrument round 
successively to all the observers, so that they might be compared in situ^ and by 
that means avoid that break in the records which would be caused if the instru- 
ments were sent to Kew. If printed instructions in the use of the instrument 
had not yet been prepared, it was clearly desirable that they should be. 

Mr. Stanley remarked that the readings being taken on three flat planes the 
cards could not be in focus, as the sun s altitude varied at different seasons. 
The burning power varied considerably, whether the sphere was in or out of 
focus. In three sunshine recorders he had compared the metal work was not so 
nearly in the focus of the sphere as it might be. H« thought the metal work 
should be n^ade specially to each sphere if the spheres could not be made similar. 

Mr. Curtis said there appeared to be a tendency to exaggerate the liability 
to error in consequence of a sunshine recorder being out of focus. He considered 
it was neither necessary to send the instruments to Kew nor to send other 
instruments to the observers for purposes of comparison, since by an examination 
of the spot of light produced by the lens upon the card, and of the character of 
the trace, it was perfectly easy to verify each instrument th situ. In the case of 
the instrument referred to by Mr. B. Woodd Smith the lens was simply out of 
focus, and that fact would lie shown by the breadth of the burn on the card, and 
by there being no bum at all unless the sun was shining very strongly. Most 
instruments of Prof. Stokes*s pattern had an arrangement for adjusting the focus 
of the lens. 

Mr. Lauohton thought that amateur observers could scarcely be expected to 
detect errors quite so easily as Mr. Curtis supposed. To do so seemed to him to 
require a considerable amount of trained skill and of familiarity with the 
instrument So also with regard to a standard circulating through the country, 
in the manner suggested by Mr. Symons, he should like to know how many 
amateurs would be equal to finding out such a curious source of error as that 
described by Mr. Whipple. 

Mr. Gaster said that it is well to remember that fog, even low fog, cuts off the 
heat rays in sunshine almost as much as cloud, and it is especially necessary to 
make allowances for this in comparing records of sunshine made in large towns 
with those made at countrv stations, and those made in valleys with those made 
on the sides or summits of hills. Observations made in London or the valley of 
the Thames are not at all true exponents of the prevalence of bright simshine 
over the South-east of England. 

Mr. K Woodd Smith remarked that it was not always possible for an ordinary 
observer to detect errors in the re^strations of his sunshme recorder : first, because 
the sun*s image on the card bemg always more or less undefined, there is no 
absolute standard of definition ; and secondly, because, owing to the cost of the 
instrument, no observer is likely to possess himself of more than one, so as to be 
able to detect discrepancies, unless under exceptional circumstances and for a 
apecial purpose. 

Mr. Lrckt said that the overlapping of the ends of the cards sometimes 
caused defects in registration. 

Mr. Marriott considered it desirable that a code of instnictions for observers 
fthonlcl be drawn up by the Council or by the MeteorologiciJ Office for the proper 
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management of sunshine recorders, both as regards the inatmment and also the 
measurement of records. 

Mr. Rous-3^Iarten remarked on the discrepancies existiiig among anemometers 
and solar radiation thermometers, as well as among snnshine reeorders. He had 
also frequently obser^'cd in New Zealand that with a high solar radiatio& tem- 
perature there was a comparatively low maTifwnm ghade temperatore, and he had 
recorded as much as 100° difference between the registrations of the two thermo- 
meters. In factyhif^ observations had led him to the conclusion that it was 
impossible to establish any decided connection or relation between the two, 
e<tpeciaUy as the time of the maximum reading was not coincident in the two 
instruments. 

The President Qlr. Scott) in reply said that an inspection of the monthly 
charts of sunshine which he exhibited showed that the stations really supported 
each other remarkably well, and that month after month the registers from the 
different stations practically agreed ; and this too in spite of diffisrent modes of 
measurement, so that the Fellows should not go away from the Meeting with the 
idea that no two snnshine records ever accorded witfi each other. 



Bbfobt of CoxmTTBB ON Detbrask of Water Supply. (Hate Y.) 

[Bead April 15ih, 1885.] 

Ill the year 1875, at the ingtance of the Imperial Academy of Seienees in 
Yienna, a Joint Committee, representing the Meteorological Office and the 
Boyal Meteorologioal Society, was appointed to take into consideration the 
question of "the decrease of water in springs, streams and rivers," and 
also the " simolianeoas rise of the flood-level in cnltivated countries.*' 

On the appointment of the Committee a translation of the letter from the 
Academy, together with a circular signed by Robert H. Scott, Director of 
the Meteordogical Offioe, and G. J. Symons, Secretary of the Royal Meteo- 
rological Society, was transmitted to a number of persons in this country, 
with a view to elicit information upon the several points referred to. 

The replies received in response to this circular were as follows : — 

1. A communication from the Rev. James C. Clutterbuok, M.A., dated 
September 28rd, 1875, which has been supplemented by a return of well 
measurements furnished to Mr. Baldwin Latham. 

2. A return from Mr. William Yicary of the floods in the River Exe at 
St. Thomas's, Exeter, from 1800 to 1866, since supplemented by a return 
from Mr. A. Bodley. 

8. Mr. John Taylor, M.Inst.C.E., whose records of the gaugings of the 
River Thames at Seething Wells were published in the SUsth Report of the 
Riven PoUuHon Commisdoners, at the request of the Committee supplied 
the results of the gaugings up to the end of the year 1879. 

4. Several letters were received on the subject referred to in the circular, 
but no further information available for the purpose of this inquiry was 
elicited. 

5. A record of the measurements of the water in a number of wells in 
the vicinity of the Eennet and Avon Canal, commencing in 1885 and ter- 
minating in 1868, was supplied to Mr. Symons, the copy having been made 

^y the Rev. T. A. Preston in 1866. The return was accompanied by a 
^Mber of special reports made in 1854 and 1855, at which period the 
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water in the ground was remarkably low, the Eennet and Avon Canal 
having suffered severely in consequence. These records were commenced by 
Mr. T. E. Blackwell, M.Inst.C.E., and were continued by Mr. R. W. 
Merriman, Secretary of the Company, when Mr. Blackwell's engagements 
took him away from this country. The records were handed over to Mr. 
Baldwin Latham in 1880, who selected one well in the list of wells measured, 
and has had it regularly gauged up to the present time, together with other 
wells in various parts of the country. 

The records now available for the purpose of determining the question 
under consideration consist of : — 

1. A valuable series of Rainfall Tables. These tables, however, throw 
very little light upon the question of the diminution of water supply, as the 
quantity of water available in any one period largely depends upon the amount 
of water which is stored in the ground previous to the time of rainfall. 

2. A record of the height of the water in the Godstone Stone Quarries 
from 1848 up to the present time, with the exception of the years 1858, 
and from 1868 to 1872. The height to which the water rose, and the date, 
have been marked upon the walls of the Quarry. The levels of these heights 
were determined ten years ago by Mr. Baldwin Latham, and a similar record 
has been kept up to the present time. 

8. A long record of the gaugings of a well at Chilgrove, which was com- 
menced in 1886 and has been continued up to the present time, the measure- 
ments having been recorded by Mr. Leyland Woods and his father. This 
record gives, approximately, a very fair representation of the amount of 
water stored in the ground in any particular year in that part of the country. 

4. A record was kept at Wickham Court, Kent, the residence of Colonel 
Sir John F. Lennard, Bart., by his late steward, Mr. Charles Ward. The 
record was furnished to Mr. Baldwin Latham, who has continued the record 
ap to the present time. Li the records from Wickham Court it appears that 
Dr. Chas. H. Allfrey had supplied to Col. Sir John F. Lennard a record of 
the years when a bourne flowed out of the gravel pits at Orpington, Dr. 
Allfrey stating that the record was originally supplied by Mr. John Colgate, 
the oldest inhabitant in the neighbourhood, in order that the dates might be 
compared with the bourne flows, which occasionally appear in the valley 
below Wickham Court. The record shows the highest water and when it 
occurred in that part of the county of Kent. 

5. A valuable record has been supplied to Mr. Baldwin Latham by Mr. 
Hubert Thomas, M.Inst.C.E., of the gaugings of the Wendover Spring from 
1841 to the present time. The records of this spring have been taken to 
show the quantity of water supplied to the upper reaches of the Grand 
Junction Canal at Tring. The record shows the quantity of water flowing 
from the spring during every month of the year. 

6. The percolation experiments which were commenced by Messrs. 
Dickinson and Co. at Nash Mills, Hemel Hempsted, in 1885, and have been 
continued by Dr. John Evans, F.R.S., furnish a valuable record of thequantity 
4ji water whidi percolated into the ground in any one year, and therefore 
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may be taken as a guide as to the probable state of the springs in these 
years. It should, however, be borne in mind in considering these perco- 
lation experiments that these do not record the amount of water stored in the 
ground at the period when percolation commences, so that they are not to 
be reHed upon as giving a correct record of springs or streams flowing from 
the ground. 

7. In the Report of the Royal Commission on Water Supply in 1868, 
there is a record showing the gaugings of the River Lee from 1850 to 1868. 
These have been supplemented by other gaugings, which were collated by 
the late Mr. Charles Greaves, M.Inst.C.E., past President of the Boyal 
Meteorological Society, and which bring the records up to 1882. From this 
period the record has been supplemented by Mr. W. B. Bryan, M.InBt.C.£., 
bringing the results down to 1884. 

8. A record of the Well at Bury St. Edmunds Waterworks, from 1860 to 
1864, furnished by Mr. J. Grofb, and a record of the same Well from 1876 
to the present time, supplied by Mr. J. Campbell Smith. 

9. A record of well measurements at Cirencester from 1868 to 1868, 
supplied by Mr. J. C. Brown, and which appear in the Report of the Royal 
Commission on Water Supply, This published record has been supplemented 
by Miss Brown with records extending up to 1875, and a new series of ob- 
servations have also been commenced by Miss Brown. 

10. A record which was discovered by Mr. Symons in the Phihsophieal 
Magazine for February, 1882, of a Well at Hartlip Place, Sittingbonme, 
Kent, the record, extending from 1819 to 1881, having been kept by Mr. W. 
Bland. This Well has recently been measured by Mr. Baldwin Latham, and 
the result shows that no material alteration has taken place, although the 
well has been deepened since the original measurements were taken, and 
therefore the present state of the water in the Well can be compared with the 
former records. 

11. The Rev. J. C. Clutterbuck^ furnished a series of diA £rr i^mfl of a 
Well at Wittenham Furze, near Long Wittenham, showing the quantiiy of 
water in the ground at all periods between 1868 and the present time. Mr. 
Clutterbuck has also permitted his opinion upon the question of underground 
water to be communicated to the Committee, viz. that after great experience 
in such matters, in his judgment there was no real diminution in the water 
supply of this country, and that he had much greater fear for the incessant 
and increasing pumping from the chalk stratum in and about London than 
he has for any diminution of rainfall affecting the volume of the streams. 
Mr. Clutterbuck*s observations in the neighbourhood of Watford show that 
in 1864 the water was very low, and in 1852 that it was very high — ^results 
which accord with many other records. 

12. A record of the daily height of the water in the River Thames at 
Chelsea from 1841 to 1857, and the height of the water in the Thames at 
Surbiton from 1854 to 1880, which has been kept by the Chelsea Water 

^ We regret to say that Mr. Clatterbuck has deceased since the date q! readiog ol 
this paper. — Ed, 
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Works Company, and a copy of whi;;li has been permitted by Mr. Llewellyn 
Lea to be made by the Meteorological Council. 

18. A record of the state of the water and the amount of pumping at the 
Surrey County Lunatic Asylum at Wandsworth, from 1875 to 1884, a copy 
haying been permitted to be taken by Dr. Strange Biggs, the Medical 
Superintendent. 

14. A record of the state of the water in the Well at the Caterham Lunatic 
Asylum from 1872 to 1876 and from 1888 to 1884, supplied by Mr. Wm. 
Crickmay, A.M.L2st.C.E. 

15. An account of the state of the water in the Wells at the Lunatic 
Asylums of Hanwell and Colney Hatch, extending over the period when the 
Wells were first sunk up to the present time, has been furnished by Mr. B. 
Woodd Smith. 

16. A record of the floods in the Rivers Severn and Wye, with observa- 
tions on the Floods, has been furnished by Mr. H. Southall, and the same 
genUeman has sent in a copy of a paper prepared by him and pnbUshed in 
the Proceedings of the Woolhope Naturaliets' Field Club for 1870, containing 
interesting notices of periods of droughts, floods, and other meteorological 
phenomena. 

17. A number of isolated records exist as to periods of drought and flood 
in many places ; for example, it appears from the Royal Commission on 
Water Supply in 1828 that there was a drought in July and August 1827. 
There was also a flood in the Thames in 1821, when the water rose ten feet 
above its ordinary height. In the Metropolie Water Supply Inquiry, 1852, it 
18 shown that there was a severe drought in May 1852. Chadwell Springs 
were never lower than at this date, and the Hampstead Water Company got 
into difficulties owing to the lowness of the water supply. There was a 
drought in the River Lee in 1821, and there was no drier period for that 
river than March 1852. Droughts were experienced in 1850 and June 1852. 
The drought of 1864 is mentioned in the report of Sir Henry Tyler, in the 
Beport of the Select Committee on the East London Water Bill in 1867, and 
it appears from this Beport that the drought in that year was also felt in 
Scotland and in the valley of the River Ouse, which was a source at that 
time under consideration for the supply of water to East London. It also 
appears from the same Beport that the water in the River Lee was very low 
in 1868. 

As far as any inference can be drawn it appears that the years 1820, 1821, 
1824, 1885, 1888, 1845, 1847, 1850, 1854, 1855, 1858, 1859, 1864, 1865, 
1871, 1874, 1875 and 1884 have been periods of marked low water. On the 
other hand, the years 1817, 1825, 1880, 1886, 1841, 1842, 1858, 1860, 
1861, 1866, 1878, 1877, 1879, 1881 and 1888 have been periods when 
there has been exceptionally high water. In 1852 the water was very 
low in the early part of the year, while at the end of the year it was very 
hi^. In the intervening periods the water has been of moderate altitude. 
It does not i^pear from existing records that there is any diminution in the 
water supply of this country, and the large quantity of water which has been 

suns. — ^VOL. XI. Q 
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stored or has flowed off the ground between 1876 and 1884 is oonflrmaiory 
of this view. There appear, however, to be periods when there is exception- 
ally low water, and these are almost immediately followed by periods of 
exceptionally high water. 

With reference to the increase of floods, it does not appear from the records 
that there is any great increase in the height to which the floods rise in this 
conntry. The highest recorded flood in the River Thames appears to have 
been on January 28th, 1809. On this date at Henley-on-Thames it rose to 
109*28 feet above Ordnance datum, and on February 14th, 1868, it rose 
106*88 feet at the same place. In the Report of the Select Committee 
on Thames Floode Prevention (Upland Waters )f 1877, the height of the 
flood marks are given by Mr. Curtis and Mr. Holgate from 1821 to 1877. 
These returns have been supplemented by Mr. Albert Curtis, so that the 
height of the Thames Floods are brought up to the present time, from which 
it appears that the floods were higher in 1821 than in any subsequent 
period. The flood return for Exeter also shows that the floods were much 
higher in 1800 and 1810 than at any subsequent period. The flood returns 
of the Severn and Wye show that the highest floods occurred some years 
since, and that eight high floods occurred in eighty-two years between 1770 
and 1852, and in the thirty-two years which have since elapsed no floods 
comparing in height with former floods occurred in these returns ; the highest 
flood in the series occurred on November 18th, 1770. 

Whether or not the height to which floods have risen in recent years has 
been affected by river improvement and the greater facility with which floods 
can be got rid of, or whether there is a diminution in the quantity of water, 
are questions upon which the Committee have not at present suflicient infor- 
mation to speak positively. 

Upon the diagram (Plate Y.) have been plotted the results of the investiga- 
tions as far as contained in the accompanying report. 

Winter RainfdU, The upper line on the diagram shows the winter nun- 
fall in the London District for six months, commencing October 1st m one 
year and terminating on March 81st in the following year. 

Yearly RainJaU. The second line indicates the yearly rainfall in the Lon- 
don district. The year, however, in this case commences on October 1st in 
one year and terminates on September 80th in the following year, thus in- 
cluding the period in which ordinary replem'shment and subsequent loss of 
water in the ground take place. 

Godetone Quarries, The height of the water in the Godstone Stone Quar- 
ries is next given. These quarries are located at the top of the escarpment 
of the North Downs, above the village of Godstone. The levels are reduced 
to the height above Ordnance datum, and indicate the highest point to which 
the water has risen in the Quarries in each year. 

Hartlip Place. The gaugings of a well in the chalk situate at Hartlip 
Place near Sittingbourne, are from records taken by Mr. J. Bland between 
the years 1819 and 1880. The diagram shows the average depth of the water 
in the Well by taking a mean of all the observations in the year. 
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Wendover Spring, The line upo:i the diagram shows the quantity of water 
flowing from the spring between 1841 and 1884. The quantities indicated 
are the yearly averages in cubic feet per minute. 

Durman'a Well. This Well is sunk in the chalk at CoUingboume King- 
aion, Wiltshire. The line on the diagram indicates the average depth of the 
water in the well every year from 1841 to 1862, and from 1881 to 1884. 

ChUgrove Well. The well at Ghilgrove is sunk in the chalk at Chichester, 
Sussex. The diagram records the depth of the water in the Well from 1887 
to 1884, with tiie exception of some few years in which, owing to the absence 
of observationsy a complete average could not be taken. 

EaU OrafUm. The Well at East Grafton, Wiltshire, is also a well sunk 
in the chalk. The diagram gives the average depth of the water in the well 
every year bom 1885 to 1862. 

Biver Lea. The gaugings of the River Lea from 1850 to 1884 are indi- 
oated by the average quantity of water yielded by this river, reduced to cubic 
feet per minute on the average of each year, and include the water abstracted 
by the London Water Companies. 

Wiekkam Court, The Well at Wickham Court, Kent, is sunk in the chalk. 
The diagram shows the average depth of the water in the well every year 
from 1866 to 1884. 

PercoUuian Experiments, Messrs. Dickenson and Evans's percolation ex- 
periments show the annual quantity of water percolating through the ground 
gauge at Nash Mills, Hemel Hempstead, from 1885 to 1884 inclusive. The 
year in this case, as in the yearly rainfall records, is made to terminate at the 
end of September in each year. 

Thames Floods. The height of floods in the Thames at Staines is shown 
on the diagram. The inches on the percolation scale correspond with feet 
on the gauge at Staines. 

Croydon Bourne Flotcs, This is a record of the years when a Bourne 
flowed in the Caterham Valley above Croydon, and records the periods when 
there was a considerable amount of water stored in the ground. 

Orpington Gravel Pits, Orpington, Kent. This is a record showing the 
years when the water flowed out of these pits, and shows the years when 
there was a large store of water in the ground. 



DISCUSSION. 

Mr. Bryan quoted figures giving the rate of the flo\^ of water in the River 
Lea at Field's weir, from which it appeared that in January 1885 the water was 
lower than the mean montidy flow for several years past. With respect to the 
diminution in water supply, he said that Mr. Docwra, who had had ^rcat experi- 
ence in well-sinking in the London district, had given him particulars of a 
number of wells, showing that the depth of water had decreased to the 
approximate extent of a foot every year for the last forty years. This was due 
to the increased volume pumped. 

Mr. G. Dines said there was one point connected with the subject upon which 
he would Bay a few words, viz. whetner the rainfall of the country was changing. 
Twenty years ago it was thought to be decreasing, but only two years ago the 
contrary opinion was expressed. The decision on this point must lie left for the 
f ature, as at present there were not sufficient data to decide the question. He 
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had thought that the recent drought might have been caused by the time at which 
the rain fell, as it was generally considered that the rain which fell in the winter 
penetrated furthest into the ground. He had therefore taken out the monthly 
rainfall of the last few years, and divided it into two portions, winter and sommer. 
There was not much to be obtained by this method, but one fact came out very 
clearly, vir. the rainfall of the last two years was much below the average. 
Something very similar also occurred in 1864. The drought of 1852 was preceded 
by three years of rainfall each under the average, but the heavy rainfall in tlie 
latter part of that year soon restored matters to their natural state. 

The rainfall of the last three or four years had been rather even, there was no 
instance of two or three wet months in succession, wliich would have helped the 
underground supplv. In these remarks he was speaking of the I/)ndon district 
only. He believed these droughts to be caused mainly by deficient rainfall, and 
the only cure was a wet year ; this was not pleasant to think of, but after all it 
was not an unmixed evil, if it gave a better supply of water. 

Mr. Rogers Field congratulated the Committee on the amount of Information 
contained in the Report, without which it was impossible to settle the qnestion 
of the ^eged decrease in water supply. Any one who had much to do with 
water supply knew that there were series of years of high and of low snpply, 
but the question to be settled was whether on a long average of years an actual 
diminution in the water supply was really taking place. To do this it was of 
course necessary to study a lon^ and uniform series of observations, which 
was exceedingly difiicult to obtain. He thought the depth of water in wells 
was probably the best information to work u[)on, as such observations were 
generallv more reliable than other records of water supply. It was, however, 
essential that the observations should l>e taken on weUs when there was not 
much pumping going on, otherwise the measurements would not give the natural 
level of the underground water. For instance, in the I^udon basin the continuous^ 
pumping had so greatlv depressed the level of the underground water that 
observations there would be altogether misleading. He would stronglv impres;> 
on the Council the importance of pnblishing the details of the information 
collected by the Committee. 

The Rev. J. Clutterbuck in a letter to the Secretary said : " I regret at my 
advanced age I am not able to attend the Meeting on the 15th. I cannot too 
strongly re-affirm the statement quoted from me in the Report, though I cannot 
expect to live to see the mischief I anticipate from pumping water from the chalk. 
I believe tliat my fears are not without foundation. I think the Report most 
valuable from the numerous facts which it records. If by answering inquiries 
by persons interested in this I can throw light on this important question, it will 
give me great pleasure to do so.*' 

The President (Mr. Scott) said that the credit of collecting the information 
and of drawing up the Report was reallv due to Mr. Baldwin Latham, as he had done 
all the work. It had been remarked by some of the speakers that last year had 
been one of deficient rainfall, but he wished to remind the Fellows that it was 
not so all over the country, as in the extreme North-western district of Scotland 
1884 had been a year of excessive rainfall. 

Mr. Baldwin Latham said with reference to floods that in the vear 1809 
the floods in the Thames were higher than at any subsequent periodf, and then 
came the flood of 1821, which was also higher than at any subsequent period, bat 
not so high as the flood of 1809. The floods in the various nvers respecting 
which information had been collected clearly showed that there had been no 
increase in the volume of floods in recent years. Whether the diminution of the 
rise of the water in these rivers was due to river improvements, or to an actual 
diminution in the quantity of water in flood time, it was not possible to state 
when judging by such records only ; but collateral evidence obtained from other 
sources, especiuly in connection with the store of underground water, confirmed 
the fact that flooas had not increased, and also showed that there was no decrease 
in the water supply of this country. The measurement of the water in wells 
clearly showed that there were periods of extreme low water, which were often 
immediately followed by periods of high water ; but the experience gained since 
1876 clearly sliowed that there had been no actual diminution in the volume of 
water, and the water in wells unaffected by pumping Iiad risen as high as it did 
a century ago. With regard to the wells in the London basin, or those 
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immediately in or around London, such wells could not be taken as a guide of 
the state of underground water, as it was well known that the constant pumping 
of these wells had liad the effect of gradually lowering the water-line at the rate 
of about one foot per year for many years past. It was known that London 
wells which were affected by the constant uumping had a fluctuating water-line 
not directly due to seasonable fluctuation, out to the varying quantity of water 
taken at one period compared with another period of the year. It was clear that 
this fluctuation was not due to seasonable fluctuation, but that the rise of the 
water was due to the diminished amount of pumping at certain periods of the 
year when the water rose in the wells. The rise due to this diminished pumping 
often occurred in the same period when the water in the wells in which there 
was a seasonable fluctuation was still falling, so that by noting the difference in 
the period of the rise and fall of the water the true cause of these fluctuations 
was ascertained, and consequently in arriving at an opinion as to the decrease of 
water supply the wells in and about London must be entirely excluded from the 
calculation. It appeared from the observations made, that occasionally when 
the waters were very low in the ground they might have a high flood, which was 
the case in 1821, when there was a liigh flood in the Thames while the water 
stored in tlic chalk in Kent was very low. In the present year (1885) tlie water in 
the Godstone Quarries had not risen at all. Such an occurrence was very rare, 
and showed that there was a considerable diminution in the quantity of water 
stored in the ground at the present time. The diagram embodied the results of 
observations extending over about three-quarters of a century, and was a fair 
period from which to draw a conclusion, but nnfortimatcly there was a failure in 
the records between the years 1830 and 1835. It was desirable that these blanks 
sliould be filled in, and if any Fellow of the Society, or other person, had any 
gaagin^s or other observations that would throw light upon the subject extending 
over this or other periods, wliich they would communicate witli the Committee, they 
would be conferring a great service in the endeavour to elucidate this question. 
The records showed that there appeared to be a recurrence of low water every 
ten years. There was lower water in 1824 and in 1835 ; the period 1844-5 was 
low, especially when compared with the years immediately before and following ; 
1854-5 was remarkably low also 1864-5, 1874-5, and now tney came to the present 
low period of 1884-5. As to what was the cause of this marked periodicity it 
was very desirable to ascertain, and, having pointed it out, probably some light 
might l)e thrown upon the subject. 

Mr. Whipple said he was disappointed that no mention had been made of the 
extremely low state of the water in the Thames at Twickenham and Richmond 
during 1884. At low tide the river bed was drier than he ever remembered 
seeing it 

Mr. Baldwin IjATHam said that with respect to tlie low state of the water in the 
Thames at Twickenham, about which so much had been said, the cause was not so 
much due to the diminution of upland water as to the increasea range of the tide ; the 
main channel having been deepened the tides rose much higher, and consequently 
fell much lower, than formerly. The upland flow of the river was very low last 
year, but there was evidence that it haa been quite as low in former years. 

RxsuLTS OF Meteobolooical Observations made at Ban Paulo, B^il, 
1879-1888. By the late Henby B. Joyneb, M.In8t.C.E., F.BJiet.Soo. 
(Communicated by the President.) 

[Bead March 18th, 1885.] 
The obaervationg were commenced on February 6th, 1879, and continued to 
tihd end of 1888. The pressures are reduced to 82°, but not to mean sea-Ievel. 
The height of the cistern of the barometer was 2,898 feet above sea-level. 

Occasional gaps in the observations of the direction of the wind and in the 
amoiint of cloud have been filled up with the probable readings, in order that 
the wind and weather summaries may be complete. 

San Paulo is m lat. 28°-82'-68" S, and long. 4G°-86'-46" W. 

The results baye been worked up (ind tabulated in the Meteorological Office. 
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BbPOBT of CoKMITIEB OM THt OOODBBRHORS OF TBI HeLH WiKD (MF CbOSS 

Fell, CuxBEiLutD, fboh 1B71 to 1884. (Plate VI.) 
[Betd April ISth, 13S5.] 

At the Meeting of the Society on June 18th, 1884, a Paper vas read by the 
Rev. J, Bmuakill on "The Helm Wind.'" The aeconnt of this phencanenon 
excited much interest; and the Goimcil anbseqnentlj appointed a Com- 
mittee to investigate the subject. The Committee considered it desirable, 
before recommending the establishment of a station with aelf-reeording 
inatruncnts on Cross Fell, that a curcniar letter shonld be inserted in the 
Penrith newspapers, calling attention to the snbject, and inviting the oon- 
tribatioD of records of past dates of Hehn winds, and simple observations of 
various kinds in fntnre. This was aecordingly done, and the Comnuttee has 
mnoh pleasure in stating that a number of oommiinioationB has been reeeived 
in response to this appeal. 

With the view of oscertmning as &r as possible the meteorological eon- 
ditions which exist when the Hehn wind is blowing, all the recorded 
oconrrences that have been received by the Committee have been dirono- 
logically arranged. The first systematic record commences in 1871, and in 
the present Beport it is proposed to deal with all oocorrences Babsaqnect to 
that date until the end of 1884. Since that time more detailed reeorda have 
been commenced at nnmeroas statitms in the locality, at the instigation of 

I tfuarttrly Jountal, Vol. S. p. 267. 
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this Bodety, and wiUi the aotire co-operation of Mr. T, G. Benn, of Newton 
Beigny, Penritli. The new material, which is of a mnch more extensive 
character, wilt it is hoped form the basis of a subsequent Beport. 

Nmetj-tbree instances of the Helm wind were recorded from 1871 to 1884. 
Forthese records the Committee is indebted to Mr. Thomas Grioraon of Crag- 
side, Hntton Boof, Camforth ; Mr. T. Fawcett, Blencowe School, Penrith ; 
Mr. W. Wallace, Battleborongh, near Appleby ; Mr. B. W. Crosby, Kirkby 
Thore ; and Mr. J. Benniaon, Eirkby Stephen. 

The oecnrrences for the several months were as follows : — 

9 September ... 8 

5 October 6 

November 12 

2 December 8 

After collecting and tabulating all the known oecnrrences of the Hehn 
wind, Ul examination was made of the atmospberie conditions existing in the 
locali^, as well as generally over the whole country ; and for this purpose a 
copy of the Daily Weather Chart for 8 a.m. was prepared for each day <m 
which the Helm wind had been recorded. 

These charts at once brought to light in the dearest possible maimer the fact 
that, as a rule, whenever the Helm was on, or a Kelm wind was blowing, thore 
was an Easterly wind not only in the locality but generally over the entire 
country. (See Diagram, p. 228.) 
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DATES Of EAST WINDS *no HELM WINDS l87H8S4t 

JAN. I FEB. I MARCH I APRIL I MAY I JUNE 







The following figures give the occarrencea of the Helm wind for the Bevenl 
montha when the general condition of the wind was not Easterly : — 



Jannary 


. 8 


May ... 


.. 




Pehmary . 


. 


June ... 


... 


October . 


March ... . 


1 


Joly ... 


.. 


November. 


April ... . 


1 


August ... 


... 





It will be Been that the exceptions to the general prevalence of Easterly 
winds were very few, and in all amount to only eight ont of a total of ninety- 
three recorded Hehn winds. 

Hie diffiarent conditions of the Easterly wind with which the Helm occnn 
are very marked, indeed the Daily Weather Charts show that it oconrs with 
winds having any Easterly direction &om North-north-east to South-south-east, 
although it is most frequently observed with winds dne East, <v to the North 
of East, than with directions to the South of East. It also occurs with light 
as well as with strong winds, and occasionally the isobars show the exisiing 
difference of atmoflpherio pressure to have been exceedingly slight, and winds 
pf the very lightest character to have prevailed, 
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The foUowing details with respect to the general conditions of the weather 
which prevailed over the country at the time of the occurrence of the Helm 
wind, may be of interest as showing how widely these conditions diffored. 
The eases chosen are merely typical of many others. 

The prevailing condition. Gale. 

1881, Jan. 18th. A general Easterly current prevailed over the United 

Kingdom, the lowest barometer (29*1 ins.) being situated over the English 

Channel. This was the occasion of the memorable storm over the 

southern parts of En^^and, with heavy snowfall. (See Plate VI. Diagram 1.) 

Ordinary wind force (moderate to fresh). 

1876, Feb. 24th. North-easterly winds prevailed over the United 
Kingdom. An area of low pressure, 29*4 ins., was central over the south of 
England and the north of France. (See Plate YI. Diagram 2.) 

1879, March 24th. Easterly winds were well established over tlie whole 
country. The barometer readings were highest over Norway, and lowest 
over France. (See Plate VI. Diagram 8.) 

TA4fht wind force. 

1884, April 29th. The conditions were very quiet over England, light 
Easterly winds and calms prevailing. The ridge of maximum barometric 
pressure was situated near Cross Fell. (See Plate VI. Diagram 4.) 

As the Helm wind seemed to occur so regularly with the Easterly wind, 
it was considered desirable to further extend the inquiry with regard to the 
East wind. The Daily Weather Charts were consequently examined for each 
day from January 1st, 1871, to December 81st, 1884, and every occurrence 
of East wind tabulated ; the instances with general easterly conditions pre- 
vailing over the whole country being kept separate from those instances in 
which Uie Easterly wind was only partial, though of sufficient intensity to 
oecasion the Helm wind. This examination showed that although the wind 
over the United Kingdom is generally Easterly when the Helm occurs, 
yet the Helm is not always observed whenever the wind is Easterly. In- 
deed, this step in the inquiry has not at all tended to the elucidation of iho 
phenomenon in question, for it frequently happens that the conditions are to 
all appearances precisely similar to those existing when the Helm is on, and 
yet it did not appear. This may in part be due to the occasional failure to 
record the Helm, although it cannot possibly be in the main attributable to 
such an omission ; but it points to other necessary conditions than absolute 
agreement of wind direction and isobaric lines. Possibly the different hygro- 
metric qualities of the air with the existing Easterly winds may bo an 
important factor in deciding whether or no the Holm will be formed, but it 
is not readily conceived why even in this case the Helm wind should not 
blow. It must, however, be borne in mind that the surface winds only can 
be examined, whilst those at a comparatively small elevation may be inti- 
mately connected with the phenomenon. 

The following figures show the relative frequency of Easterly winds for 
each month for years 1871 to 1884 ;•— 
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Total No. of p__ Total No. of «^ 

No. of Days ^V' No. of Day» ^' 

Days' with B "^f^ Days' withB «S^ 

Obns. wind. ^^' Obans. wind. *^- 

January 484 81 19 July 484 67 16 

February ... 896 84 21 August ... 484 85 20 

March 484 100 28 September 420 79 19 

April 420 184 44 October ... 484 85 20 

May 484 149 84 November 420 89 22 

June 420 117 28 December 484 66 15 

It is possible to a certain extent to examine the different hjgrometric 
conditions of the Easterly winds blowing at the sur&ce, although at present 
the Committee has not extended the inquiry in this direction. From the 
observations made prior to those started at the beginning of 1885 no idea 
can be formed of the behaviour of the upper currents even at the tame of 
the occurrence of the Helm winds, far less with the occurrence of each East 
wind experienced. The Society has, however, provided for the extension of 
the inquiry in this direction in the records which are now being collected, the 
observers supplying observations of the upper current by means of the clouds, 
as well as the direction of the winds at the surface of the earth. 

As soon as a sufficient number of these observations has been received the 
Committee hopes to present a further Beport upon the subject. 



APPENDIX. 
Notes and Extracts. 

A VERT valuable record with respect to the Helm wind has been received from 
Mr. Thomas Grierson, of Cragside, Hutton Roof, Camforth. The record 
contains extracts and draft sketches from his Diaries when residing in Scotland 
Road, Penrith. The sketches are instructive and interesting, hut it is not 
possible to reproduce them in this Report. 

The following brief extracts from Mr. Grierson's record will materially assist 
in a proper conception of the nature of a Helm wind : — 

" The Helm wind, which is peculiar only to Cross Fell, a mountain fifteen miles 
east of Penrith, extends its wild influence to Penrith at times ; at other times it 
is not so cold and piercing, and it is a common sapng in Penrith — * The Helm is 
on, we shall have no good weather till the Helm is gone.' It often blows for days 
together from beneatn the Cap, a white cloud like snow in the sunshine taking 
the shape of the mountain top, so much so that a stranger would fancy the 
mountain covered with snow^as far as a black circle of dense clouds that 
often extends to the west of Penrith, and called the Helm Bar, beyond which 
* bar * the Helm wind never blowsJ'* 

** June 2nd, 1873. — Heavy black clouds in the North, threatening thunder, bat 
they gradually formed themselves into part of the Helm Bar that was hanging 
over the town. An old farmer near Culgaith never remembered the Helm wind 
being on in June but once before the present." 

"April Btii, 1875. — A dark hazv cloud hanging over Penrith Beacon, and 
having a circle of clouds (a real Helm Bar) at some distance from it ; this bar 
extending its radius as far as Greystoke, five miles from the Beacon, with a cold 
dry wind from the East and North-east. The steady cloud over the Beacon 
resembles 9 thunder cloud, having in the darker parts that blue coloor that 
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thunder clouds have. All the rest of horizon bright and apparently cloudless. 
The wind is venr strong and searching." 

"April 27th, 1877.— It was beautiful to look on Cross Fell mountain (from 
neighbourhood of Moorhouses and Brougham Castle ruins, two or three miles 
South of Penrith), to see it capped with snow, the splendid white Helm cap of a 
cloud fitting the midulations of the mountain top, with the dark purple shadow 
of the mountain under it, the blue sky above, ana a long white cloud between 
the * Cap of the Helm,* hanging apparently along the line of the river Eden 
between oneself and the mountain — this long line of cloud being a * burr * or bar to 
the Helm wind, and being immovable, and having been so for several davs past, 
whilst a strong cold wind is blowing from the mountain towards Penrith, that 
is North-west. 

Mr. Grierson had from time to time, prior to 18G5, made experiments with 
small fire balloons and rockets during some of the Helm winds, but unfortunately 
his numerous memoranda and diaries containing detailed accounts have been lost. 

The following is an account of the Helm wind observed on December 20th- 
2l8t, 1884, by Mr. J. Rennison, at Kirkby Stephen :— 

** On Satmtlay the 20th, the Helm was blowing at 9 a.m. It was best defined 
over Hilbeck. The Bar was formed over Brough Sowerby and Musgrave. There 
was a portion of blue sky between the Helm cloud and the Bar, and on the 
North side of the Bar small clouds seemed to be formed. I do not know 
whether these clouds are formed in the open space between the Helm cloud and 
the Bar or not ; but they always have the appearance of coming out of the blue, 
or being formed in the open space, when looked at from any place where I have 
made observations ; and whenever or wherever the Bar is formed these small 
clouds are always beins formed and driven into the Bar. On the day in question 
the Bar was well formed over Brough Sowerby and Musgraves or Langriggs ; but 
lower down the valley the Bar was less dense, and opposite Roman Fell tlie Bar 
was nearly broken ; but there was another Bar formed further South, suspended 
over Crosby Garrett and Kirkby Stephen, and small clouds were formed on the 
North side of it and driven into it. At 2 p.m. the Bar had melted away, except 
one end which was suspended over Stainmore, and small clouds were formed and 
driven into it. 

" Sunday, on walking across to Crosby Garrett, about 1.30 p.m., I observed the 
Helm still blowing. I noticed the Bar was distinctly formed over Brough 
Sowerby, and the little clouds formed on the North of it. But there was no Helm 
cloud on the hills opposite. Before I reached Crosby a light cloud marked the 
place where the Heun cloud should have been. The Bar was again light and 
nearer the Fells lower down the valley, and small clouds were beins formed and 
driven into a cloud South of the place where the Bar was nearly broken. On 
^e South side of the Bar, where it was well formed, there seemed to be a steady 
breeze from the North, which tore clouds away from the Bar and drove them 
away southward. The clouds on the far South over Wild Boar Fell and the 
Bavenstonedale Hills were perfectly stilL*' 

Observations of the same Helm were also made by Mr. R. W. Crosby, of 
Kirkby Thore. The following is an extract from his Weather Register : — 

" December 21st, Helm wind at ni^ht. Left Murton at 9 p.m. and rode 
towards the South-west, wind blowing from North-east, a fresh gale. At about 
one mile from the foot of the Fells passed into a dead calm, half a mile further 
met a gentle breeze from West-north-west, half a mile further found edge of Burr 
directly overhead, a little further the road turns at a right angle ; rode from this 

goint about four miles almost directly North-west, under the Burr all the way, and 
ad a gentle breeze from West-north-west the whole time." 

Mr. J. Rennison, of Kirkby Stephen, gives the following remarks : — 
'* Sometimes a Helm sets on the East ; the Helm cloud bein^ on by the Nine 
Standards, Tail Bridge, and Mallerstang Fell. This Helm is never so well 
defined as the one which sets along the Pennine Range by Cross Fell, but yet 
there are all the characteristics of the greater Helm, as there is the Helm cloud, 
Uie Bar, &c. ; but it is shorter. The Helm cloud is not generally so smooth, 
neither is the Bar so well defined, and it seems more liable to cross-currents. 
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But the roaring of the wind is often very distinctly heard at Wharton, and 
sometimes at Kirkby Stephen Railway Station, bat it is never quite calm onder 
the Bar so far as I remember. 

"On Sunday, December 28th, 1884, this East Hehn was blowing, and I 
noticed the Helm cloud and the Bar with the small clouds being formed on the 
East side of the Bar and blown into it. About 5 p.m. the Bar was broken up, 
and I observed the clouds about the moon were blown across the face of the 
moon in various directions in less than live minutes. They were blown £rom 
East to West, from West to East, and from the South toward the North. On 
the 29th, the East Helm still seemed to be blowing, but owing to the state of 
the clouds I could make no definite observations.^* 

Notes taken at Kirkby Thore, bv Mr. R. W. Crosby, January 1886. 

** January 15th. — ^The rushing of wind awoke me long before daylight, and on 
lookine out I saw that the Helm was on. Made the usual observation at 9 ajn., 
found tne Nortli-east wind blowing strongly across the country, freshgale, Helm 
cloud on Fells and broken Burr about half-a-mile south-west of the Eden lisdit ; 
clouds at a high elevation almost stationary, but with a slight tendency to drift 
from North-north-west. The wind soon after began to lull, and by noon the 
North-east edge of the Burr was directly over our house. Made another ob- 
servation at 12.30, the Burr had advanced to within 1 J mile of the Fell foot ; 
found the ground wind South-west, light breeze, the clouds overhead formine the 
Burr driving rapidlv from the North-east, ^strong breeze, the high clonda above 
still maintaining their slight drift from North-north-west In the afternoon 
took a walk to within half-a-mile of the Fell foot, found that the North-east 
wind disappeared about half-a-mile nearer the Fell than the edge of the Burr, 
but could not detect any sudden upward motion ; it seemed to die away like the 
settling of a gust, but the driving of vapour into the Burr indicated that it was 
passing overhead. Examined the clouds carefully, the Helm cloud appeared to 
consist of a dense bank of vapour without motion, and lying at a considerable 
elevation above the Fell top ; below this was an irregular bank of vapour lying 
close on the Fell top and extending some distance down the aide, slightly 
agitated, and appearing to drift endwise in opposite directions from the neigh- 
bourhood of Cross Fell. By close watching I thought I could discern a process 
of evaporation going on and wasting away the South-west edge of this lower 
bank like the melting away of a cloud of steam. 

'* The Burr in this instance consisted of an upper and lower cloud, the upper 
very little agitated and drifting slowly from North-east, the lower very much 
agitated and driving rapidly in the same direction, but retaining its position by 
the constant accession of vapour on its North-east edge. It was most interesting 
to watch tins operation, and the cloud being low there was a good opportunily 
to do so ; evidentljT the clear space North-east of the Burr was charced with in- 
visible vapour, which as it approached the Burr gradually condensed, and 
became thicker until it formed the dense lower cloud of the Burr. The lower 
cloud at this point was perhaps two miles in width from North-east to South- 
west, and at the South-west edge it melted and wasted away apparently by 
evaporation. The extent of the upper Burr cloud could not oe seen without 
going in the opposite direction until one got fairly out from under the South- 
west edge of the lower cloud. So far as could be seen to-day the clouds which 
lay South-west of the Burr were on a higher level, and were quite stationary, at 
least they appeared so from here. 

" January 16th. — ^This morning before sunrise the upper part of the Burr was 
near the Helm cloud, and nearly the whole space between was filled with 
vapours fiying across from the Helm ; dense near the Helm, thinner in the 
middle of the space, condensed again as they joined the Burr. The lower Burr 
cloud was broken and dispersed, there being some slight indications of it at a 
distance in the South-west, where a heavy bank of clouds was lying. A strong 
breeze blew from North-east right across the country under the upper Burr 
cloud all day until evening, when the lower cloud set again, and it was nearly 
calm at KirKbv Thore, while the roaring on the Fell could still be heard. 

" January 17th. — During the night the wind had again broken loose across the 
country stronger in force, and some damage was done, a wheat stack beingblown 
over, and a slate roof lifted at Street House, about one mile west of Bolton. 
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The general appearances to-day have been similar to those of yesterday, except 
that the wind was much stronger. As I write at 8 p.m. the Burr has set again 
near the Fell ; we have but little wind here, a gentle breeze from South-east, bat 
the Helm is blowing on the Fell.'' 

Extract from a Letter received from Mr. W. Wallace, of Battleborough, 
Appleby, dated December 15th, 1884. 

** There is one phenomenon not often observed, connected with the'^Helm 
wind, which has come under m^ observation, and which may interest you.^ 

** I came to reside at Dufton in 1861. Some time after that period Mr. John 
Ellwood, an elderly gentleman, who had resided at Dufton all his lifetime, 
informed me that he had occasionally seen the form of Dufton Pike reproduced 
in the clouds when the Helm wind was blowing. I resided in Dufton ten or 
eleven years, and I only remember seeing this cloud form once, respecting which 
I cannot now remember the date or particulars. During the last Spring, how- 
ever, on observing indications of the Helm wind, I walked up the high ground 
of Appleby Fair Hill in order to have a good view of the storm clouds, and had 
the good fortune of seeing the form of the Pike reproduced in the sky. 
Apparently the cloud was projected upwards with great force from the summit 
of the pike, almost colourless, and something like super-heated steam. It 
gradually expanded, grew darker, and assumed a slower motion as it flowed 
away from the Pike in a horizontal position. The Pike had the appearance of 
a burning mountain. It would be difficult for a gifted artist to reproduce in 
painting the weird appearance of the landscape under the clouds, and the leaden 
colour of the unclouaed portion of the sky. I was kept spell- bound to the spot 
for a considerable time, during which no change took place in the form of 
clouds. The east side of the Pike is very steep, and though nearly all covered 
with verdure, very few people dare walk upon it. The Pike cloud flowed awav 
at an elevation corresponding to the lower part of the Helm cloud. The clouds 
behind the Bar extend to the hills on the east side of Ullswater Lake. The Bar 
generally occupies a position near to the river Eden, though I liave seen it 
much further west. It extends from Kirkby Stephen to the neighbourhood of 
Gurlisle. As the Helm wind ceases, the unclouded portion of tlie sky between 
the Helm and Bar becomes filled with clouds. 

" One of the greatest storms of Helm wind I ever experienced commenced on 
Sunday evening, April 1st, 1866, and attained its greatest force about six o'clock 
on the following morning. It unroofed our coach house and other outbuildings, 
with the exception of the stable. This wind extended to Appleby and unroofed 
a portion of St Lawrence Church. It was reported that eight tons of lead was 
rolled off the roof. There was much damage done generally in the district. 

" In the year 1860 I resided at Ncnthead in the East of Cumberland. On 
Whit-Sunday evening, May 27th, the wind blew from the South-east and was 
intensdy cold. During the walk from the church a friend remarked that it was 
cold enough for snow. Next morning there was lyin^ over the whole country 
abont four to six inches of snow. It had fallen from a still atmosphere, for it was 
not in the least degree drifted. The branches of the few trees growing at 
Nenthead were bent down with their load of snow. Such was the state of the 
weather in Alston Moor, and it may be taken for granted that it was not much 
different in the districts of the Upper Wear and Tees. From inquiries made 
after my removal into Westmoreland it appeared that the Helm wind commenced 
on tiie morning of the 28th, Whit-Monaay. I have not been able to ascertain 
the exact hour. At Appleby between 3 and 4 a.m. there were two or three loud 
peals of thunder, and the snow which fell during the night was much drifted. 
On the Fell sides great numbers of sheep were deeply covered with snow, and 
before they could be found and extracted many of them were smothered. The 
Bon meltea the snow more rapidly than it does in the winter season. The loss to 
farmers was very serious. On Long Marton Moor the catUe taking shelter 
behind hedges or stone walls were covered with snow, with the exception of 
their heads. On Stainmoor the storm was very severe. A farmer who lived 
there at the time informs me that many of their ponies were overblown, 
and many sheep not covered with snow were frozen to death ; in a few instances 
lambs were seen sucking the udders of their dead mothers. Many young geese, 
all huddled in heaps, were frozen to death. 
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*^ I left home on the last week of May to visit Middleton in Teesdmle. I do 
not remember the year. The Helm wind was strong. When near to Warcop I 
perceived that it had levelled the stiches or rows in a field newly sown inth 
turnips. The wind was blowing clouds of soil across the road, atron^y BBaelling 
of guano, and continued strong until I crossed the summit of the moontainy and 
when 1 got into Lnnedale there was only a moderate breeze. I remmined in 
Teesdale until Friday, during my stay there the weather was cold and diy with 
a moderate Easterly wind. On my return home the country lying near the Fell 
side had a very bhghted appearance, and I was informed that a Yery strong 
Helm wind had been in existence during nearlv the whole period of my absence. 
I found my garden much blighted and many plants destroyed. 

^ " I have given the above two instances of the state of the weather in the 
districts of the Upper Tvne and the Tees when the Helm winds were blowing 
strong in Westmoreland, under the impression they might interest yon. The 
weather is generally cold with moderate breezes in the countries lying to the East 
of the Helm clouds ; occasionally there is a still atmosphere. These facts are 
confirmed by experience. 

" I remember one very striking instance which occurred towards the close of 
the Summer. The day had been very sultry and oppressively hot. In the 
evening I took a walk in the garden, when the Helm wind commenced to blow, 
as suddenly as if it had been set free by the opening of flood sates. The heated 
air in my garden was replaced in a few seconds by the cold Helm winds, and 
probably the whole of the atmosphere as far as Appleby in a few minutes. I 
often had to face these winds in my ioumejrs on horseoack to nearly the summit 
of the Cross Fell mountains. On the hillsides I felt it as a steady pressure or 
force without much variation of intensity. My impression is that if it were 
more gusty its destructive effscts would be greater." 

Newsp^>er Extract — author unknown. 

The Helm Wind. 

'^Amoncr the local disturbances in the tide of the atmospheric ocean, the 
Helm wind presents the most striking example in the British Isles* Its resist" 
less violence, amidst comparative calm in the surrounding districts, its remarkable 
concomitants, and the frequency of its recurrence, have rendered it familiar to 
every one in its neighbourhood, called forth curiosity, and roused inquiry in the 
most rude and careless observer. 

^ The followin§[ explanation will, perhaps, prove satisfactory to our readers. 
In the first place it is to be observed that the Cross Fell mountain chain extends 
for several miles from North to South, at the distance of about sixty from the 
German Ocean, the highest summit reaching the height of 2,900 feet. The land 
may be considered to rise gradually, like a great inclined plane, till it reaches 
the above distance and height mm the sea at Sunderland, HartlepooL and 
Stockton, suddenly declining on the West, and forming a stupendous wall from 
North to South. Secondly, the Helm wind occurs only when the wind blows 
from the East or from an Easterly point ; as soon as it crosses the ridge it 
thunders with irresistible impetuosity alon^ the Western declivity and valley at . 
the base, levelling every impediment in its course, as if it were an iuTisible 
avalanche. Nearly parallel with the summit of the mountain, but Westward, a 
heavy cloud hangs, known under the name of the Helm Bar. Immediately beyond 
the limits of the hurricane the air is peculiarly agitated with eddies and wfairl« 
winds, and blows gently from the West towards the Bar, producing an opposite 
current. 

In the next place it is to be recollected that warm air is capable of holding a 
much larger quantity of water in solution than cold, — ^that moist air is lighter 
than dry, and that warm air is lighter than cold, — and lastiy, the higher we 
ascend a mountain the colder the air becomes. 

To apply these facts to the Helm wind, let us suppose a breeze from the East leaves 
the sea on the east coast, of the temperature say of 60^ — ^is forced ud the inclined 
plane by the volume of atmosphere from behind:. It will consequently be reduced 
m temperature, and rendered incaoable of holding the same quantity of water in 
solution^ and therefore gradually deposit it in its course in the form of doadsi 
mist, ram or snow. From the reduction of temperature, say to 40^| and dqiosi- 
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tion of moistore, it will rush down tlm precipice like a cataract ; as it descends 
it will reeeire heat, till at the foot of the mountain it a^ain reaches say 60 ; its 
attraction for water being thus increased, it will absorb it. From the addition of 
heat and moisture becoming lighter it ascends, though, in consequence of the 
current from behind, it is prevented from returning up the mountain, again it 
has its temperature reduced, say to 50^, again deposits its moisture in the form of 
the cloud, tne Helm Bar. The' violent commotion within the more immediate 
limits must necessarily disturb and agitate the atmosphere in the vicinity, which 
will sufficiently account for the eddies, slight whirlwmds, and diverse courses of 
the wind. 

'* The above is necessarily only a very general statement of the phenomenon 
apd its causes, our limits not permitting us to enter more fully into the explana- 
tion and illustration of the principles SMdverted to. At the same time those who 
have the desire and means of a more minute investigation of the theory here 
submitted will, we think, find it based upon principles which admit of demon- 
stration, and that no unfair deduction has been liazarded from the facts.*' 

The Helh Wind. 

Extract frcnn the Penrith Herald^ April 28th, 1883. 

'' At the annual meeting of the Carlisle Scientific Society, held last week. Mr. 
F. Harrison read a paper on ' The Helm Wind.' He did not, he said, lay 
claim to much original information on the subject of the Helm wind, but ho 
had collected from various sources the opinions and observations of some 
authorities of the past and present day on that very remarkable local phe- 
nomenon. The majestic Cross Fell in the eastern comer of Cumberland is the 
centre from which the Helm wind proceeds. It forms the highest point of the 
vast chain of mountains called the Enelish Appennines, stretching right through 
the kingdom from the Tweed into Derbyshire, and is 3,000 feet above the level 
of the sea. This mountain used, according to tradition, to be called Fiends* 
Fell, from the terrible force of the storms that proceeded from it. One of the 
first individuals, so far as he knew, who paid any attention to the Helm wind, 
so far as regarded putting his observations into writing, was tlie Rev. Thomas 
Robinson, who was rector of Ousby in 1696. He was the author of a curious 
hook entitled " This World of Matter, and this World of Light." Mr. Robinson 
describes the Helm. The G^rand Helm, he says, is always opaque. The distance 
between helm and helm is called an arch, over which, as the vapours rise, the 
wind blows them from helm to helm until the stock be spent. The Grand Helm, 
he states, is all vigour, which causes the wind to be wet and rainy, and the arch 
overclouded. The second Helm is mixed, being part exhalation and part 
rupour^ The third Helm is translucent, being all exhalations, the wind dry, and 
the air dear. The invisible Helms are all exhalations, and they seldom nse as 
high as the tops of the mountains, but fix upon waters, rivers, the sides of hills. 
&e. These wuds are the lowest that blow, and one ma^ go through them and 
find a calm on the tops of the mountains. Mr. Harrison then proceeded to 
describe the phenomenon as it might be witnessed from the high ground a little 
to the east of Long Meg when the Wind Helm was blowing with great fury. 
The towering summit of Cross Fell and all the lower points of that range might be 
seen coverea with the Hehn cloud, with the greatest apparent bulk stretching 
away to the south and north as far as the eye could reach. This vast cloud 
would be settled from the mountain summits down to the level of the villages 
at their base. The outside edge of this cloud is always of a bright appearance, 
although the bulk was a dark dense mass. One would not stand long until he 
observed that the bulk, formation, and every other feature of the Helm cloud 
was rapidly changing, and so it went on until it seemed to exhaust its forces. 
From where we are standing (continued Mr. Harrison) we can hear its roar like 
thunder. Although there is no wind at that spot, yon can see the effects of its 
£wcf at no Kreat instance. In yonder newly-sown field it is blowing away the 
dry soil in fearful clouds of dust. The reason it is calm where we are standing 
is oecanae we are outside the Bar. This is the most singular part of the phe- 
nomenon. Often within a distance of 200 yards or less, sliould you be 
travelling towards the west from tiie fells, you can step out of a hurricane into 
the calm, outside the Bar, It is also a remarkable fact that the Helm wind 
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never blows on the cast, or Alston M(le. It may be blowing with tremeDdous 
force at Melmerby, bat at Alston, on the uther side of the range of moantains, all 
is calm. The fall force of the wind is felt in the country lying between the base 
of the mountain and the line of the Bar, which appears sometimes like a wall of 
barrier, in a parallel line to the Helm itself. Against the Bar the wind may 
sometimes be blowing from the West, but within the Bar tlie Helm may be blowing 
from the East witli fearful velocity, causing great damage and destruction to the 
crops when they occur in the time of harvest. But the llelm is often felt with 
great fury without aiu* appearance of the Bar at all. This is no doubt what Mr. 
liobinson called the Invisible Helm. When there is no Bar the wind extends 
further across the country, and gradually loses its force by mixing with contrary 
currents. Mr. Harrison went on to say that the Rev. J. Monahan of Appleby 
had furnished him with some valuable notes on the subject That gentleman 
was of opinion that the Helm was caused entirely by the peculiar distribution of 
the land and the formation of the mountain range.'* 

Extract from a Paper on the Helm Wind, by the Late John Salkeld, 
Land Surveyor, Melmerby, near Penrith. 

(Probably written about the year 1855.) 

'* Several expositions of the orinn and causes of that singular phenomenon of 
nature, the Cross Fell Helm Wind, have been produced, vet none of them have 
appeared to me to be satisfactory throughout, inasmucn as they are either in- 
sumcientlv supported by facts, or are, in some instances, at variance with the 
acknowledged laws of chemistry and hydrostatics ; but as I have none of these 
productions at hand I must confess that 1 have only a partial recollection of 
their contents. I must, at the same time, allow that several of their conclusions 
appear to be just, and fully supported by the effect of this truly wonderful and 
variable phenomenon. 

** 1 will here briefly mention what I consider to be its chief causes, after repeated 
observations and a uniform residence in the immediate vicinity of Cross Fell and 
his elevated yet huge and majestic compeers. 

** The first thing that engages my attention is the formation of the Helm 
upon the brow of the mountain, extending from the summit of Cross Fell to the 
ri^ht and left, and generally as far as the range of mountains is of any considerable 
height. It is, however, in some cases more confined in its extent, yet invari^ly 
acknowledging the highest part of Cross Fell himself as its centre. And resting 
upon his towerinff summit with the greatest apparent bulk and condensation, the 
front of the Helm is generally clear and well defined, having, particnlailv at 
twilight, a very imposing^ and truly awful and majestic appearance. The hmd 
noise or roaring of the wind as it were in the Helm previous to its rushing down 
the side of the mountain adds very much to the grandeur of the acene. The 
elements become confused, and a spectacle ensues which almost baffles descrip- 
tion. Nothing can exceed the violence and impetuosity of some of those 
winds, causing great damage and destruction to tne crops and property of the 
inhabitants. 

'* And yet they arc oflen confined within from two to five miles from the foot of 
the mountain — this is the case when a cloud or Bar is formed in the air in a 

Surallel direction to the Helm itself, the wind extending little further than the 
ar ; in fact it is met at that point by an opposite current of wind from the west. 
'When there is no Bar the wind extends further across the country, and gradually 
loses its velocity ; and mixing with contrary currents assumes a force and 
direction not at all connected with the mighty emporium from whence it 
proceeded. 

" The Helm appears at various seasons of the year, and indeed at any season, 
as no man can form any idea at what particular time these winds will blow 
during the next year. The Helm wind, properly so called, has no connection 
whatever with the Siberian or Eastern winds, which are noted for their coldness. 
It is not dependent upon ^ay current from the East, although it may sometimes 
be supplemented by a wind from that direction. 

** The Helm has sometimes been formed, and a loud, roaring noise heard as it 
wure in the Helm, and yet no strong current of wind has issaed from it, but it 
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has gradually dispersed without bloTring a hurricane. This must be attributed 
to the nature of tne condensation, to the state of the atmosphere in different parts, 
and opposing and contrary currents of winds. All these and other circumstances 
contribute materially to alter this singular phenomenon ; but it must, I think, be 
allowed that it is the peculiai' formation of the Cross Fell chain connected with 
natural causes that effects its formation and completion. 

'* To tliose who have never witnessed its existence and effects, a view of it in 
its utmost grandeur presents a terrible and imposing scene. 

'*Cro8S Feirs extended and majestic crown, the inconceivable confusion and 
raging strife of the elements, the fearful velocity and gushing of the impetuous 
blast, and the atter perceivable insignificance of every thing that comes in contact 
with it, render it a sight at Uie same time truly awful and sublime." 

The Helm Wind. 

Extract from the Netcccutle Daily Journal and Newcastle CouranL January 
1881. 

''It is said by the people who live in the neighbourhood, that when the 
ordinary wind blows from the £a8t, there prevails upon Cross Fell, the twin Dun 
Fells, and Hartside^ a wind which in many respects is very unlike all ordinary 
winds. This peculiar wind is known by the name of ' The Helm,* so called, 
perhaps, because when it prevails, as it is said to do very often in spring and 
autumn, the summits of the mountuns are hidden from view by a dense covering 
(helmet) of white mist. But beside the Helm wind and the helmet of mist, 
there is also the Helm Bar, a curious phenomenon, which is as curious in the 
manner of its formation as in itself. The wind is supposed to issue from tlie 
mist, and to carry portions of it a little way down the mountain side, where it 
forms them, if we may so speak, into a bell or band of mist, concentric with the 
oQter edge of the helmet, and separated from it by a clear space. This bell 

3>pear8 to bar the further pro«'ess of the wind, and hence is called the ' Helm 
ar.' But the Bar is observed to recede further and further down the mountain 
side, and to grow thinner and thinner as it recedes, until it is at last dispersed 
altogether. Then it is that the imprisoned wind rushes with great force into 
the valley beneath, dismantling hay-ricks and corn-stacks, uprooting trees, and, 
if report speaks truly, occasionally overturning both the farmer and his cart. 

** The Helm previuls only when the ordinary wind is from the East ; begins to 
blow somewhat suddenly tater a fit, short or long, as the case may be, of calm 
weather, and is always accompanied by the appearance upon the mountains of 
the Helm cloud and the Helm Bar. Its force is greatest near, or actually upon 
the surface of the earth. Travellers who are caught by it upon the open moor, 
and seek shelter from its violence under the lee side of someiiill, are astonished 
to find themselves exposed to its utmost fury in the very place where they sup- 
posed they should be protected from it; for, sweeping along the surface of the 
eiurth, it breaks over the escarpments of the hills and dips into the hollows like 
a flood of water. Its force seems to be spent before it reaches the banks of the 
Eden, a distance of about three or four miles fi*om the foot of the mountains. 
Sometimes ti^e Helm cloud gathers and the Helm wind begins to blow when the 
atmosphere in the' valleys is calm and clear ; but there is nothing peculiar in 
liiis circumstance, inasmuch as storms among the mountains are very common 
occurrences. The Helm wind is confined to a district some twelve or fifteen 
miiei in diameter, of which Gross Fell forms the centre." 



DISCUSSION. 

Rev. J. AlKSWORTH said there was one remade in the Report which he had 
particularly noticed, and that was that surface winds had only been observed 
while the upper currents mi^ht be intimately connected with the uhenomenon. 
He thought tnis was verv possiblv the case, as where he had resided (about twenty 
miles weit of Cross Feb) he had often observed when' an East wind was blowing 
that the doods were drifting from the West. 

Mr. C. Harding inquired of Mr. Ainsworth whether the ' helm ' and * bar ' are 
connected by cloud towards their northern and southern margins, and if the sky 
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i.-* generally cle«ar in tlie space which intervene*i between the Mielm' and the 
*' bar/ or only relatively clear in comparison witli the denfter clouds formed. He 
also stated that he had advanced a theory in explanation of the phenomenon, but 
as the Committee charged with the investigation are at present unwilling to com- 
mit themselves to it, he would not trouble the meeting with details, but would 
continue in the endeavour to establish or disprove it. 

Rev. J. AiNSWORTii said that the sky was quite clear between the * bar ' and 
Cross Fell as seen from the West. 



RESXHiTS OF Meteorological Obsebvationb mads at Asuncion, Pabaocay. 
By RiGHABD Stbachan, F.R.Met.Soc. (Commnnicated by B. H. Scott, 
F.R.Sm Secretary to tho Meteorological Council.) 

[Bead April 15th, 1885.] 
The observations now discussed were made at Asuncion, Paraguay, by 
Mr. 0. A. Henderson, the British Consul, and were communicated to the 
Meteorological Office in 1860 by Sir Woodbine Parish. 

No particulars are given regarding the instruments used, excepting thai 
the barometer ** was a very good one belonging to the Hon. Capt. GK>re, late 
H.M.'s Charg^ d* Affaires at Buenos Ayres." It would seem, however, firom 
these results, compared with those of Lieut. Congreve*s observations in 1874, 
that the barometer used by Mr. Henderson must have been more than 0*2 in. 
too low. The thermometer, showing the temperature of the air, was placed 
" under a shed, out of door&" Many observations were omitted, and inter- 
polation had to be resorted to so as to get fair average values. Hence the 
results can only be regarded as approximately accurate. Nevertheless they 
appear to be of value, as they give a good general view of the meteoro- 
logical character of a climate hitherto little described if known. Tho number 
of daily observations is more than is usually made by an unassisted observer, 
namely, four times during the first part, three times during the latter part, 
and five times daily during an intermediate period. Breaks in the continuity 
of the series were caused by the absence of the observer. 

The direction and force of the wind and the state of the weather were 
roughly observed with frequent omission of one or the other. 

From a discussion of the barometric observaticms it appears that the 
atmospheric pressure is much higher during the winter months, April to 
September, than it is during the summer months, October to March inclusive. 
The highest mean monthly pressure is in July, the lowest in December, and 
the difference is about a quarter of an inch. 

Table I. contains the mean values of the observations on the temperature 
of the air* The monthly means derived from the whole series are as under : — 



October 




76*2 


November 




81-8 


December 




81-9 


January' 




87-8 


February 




88*4 


March 




79-7 



April 




78-8 


May... 




67-6 


June 




68*8 


July... 




68*6 


August 




68-8 


September 




70-1 



Summer ... 81*7 Winter ... 67*9 
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TABLE I.— Mban Texpebatubz or tbi Aia at Asukcion, Pa&aouat. 



Month. 



1855. 
Jftnnaiy 

February 

March 

April 

May.. 

June 

Angnst 

September ••• I 20 

October ••••• 26 



November 
December 




1S56. 
January 
Febmary 
March 
April 

May... 

June 

July 

August.. •••••••.. 

September 
October 
November 
Deeember 



1857. 
Jannaiy 
Febmazy 
March 
April 

May 

June 
November 

Mean date 24th 
December • •' . | 27 



I Interpolatixig for January. 



8 Interpolating for 3 p.m. July. 



d Omitting 3 p.m. 



There is a gradual and considerable change of mean temperature from 
the colder to the warmer months. The mean for the year is 74°'8« The 
hottest month is January, 87^'d ; the coolest July, 68°*5. There is a 
sadden check in the rise of temperature in December, which cannot be 
explained. The mean monthly temperatures are no doubt only approximately 
accurate, depending upon the error of the instrument and also upon the 
correction for diurnal range. The latter, however, cannot much exceed 1°, 
and would be snbtractive. The former may be guessed at the same amount, 
and also snbtractive. Hence these mean temperatures are possibly from 
1^ to 2° in excess of the trae values. 

The smxitna heij^ts of the barometer occur generally at 9 asm. or nootif 
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TABLE IL— HoKTBLi SomuBiBa or tm Wan> ua> Wutnu a* Anxcmx, PuianiT. 



Freiinenc^ of Winds. 



Huoh., 
Apdl .. 
Uv.... 
Jane .. 
Tnlr.... 



September.. 
Ootober .... 
Horember .. 
Deoember ., 



Uuoh..,. 
April .... 
U«7 

Inly..!!!! 



SepUnber .. 
□elobec ... 

Hommber . 
Deoembei . 



July '.'. 
Angnrt 



OotQber . 
HoTcmber . 
Deeembei . 



Jo 46 34 Sc 



the minima at 8 p.m. With the high the weather was finer, olearer and 
colder than with the low barometers. The winds were genersll; Sontherl; 
with the high, and Northerly with the low barometers. The monthly range of 
pressure is greater in winter than in summer. The barometer attained its 
greatest height in Ji^r or Angoat, that is in winter ; its least in Deoember, 
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January, or February, that is in summer ; and the absolute range during the 
year is about 0*95 inch. 

The maxima temperatures almost invariably occur with Northerly winds, the 
minima with Southerly, and the barometer is always lower with the former 
than with the latter. As regards the weather, it may be said that rain occurs 
more frequently with the minima temperatures than it does with the maxima. 
The absolute range of temperature during the year is about 60°. ^he least 
monthly range is 29° in March, and the greatest 44°*5, in July. The ther- 
mometer in the shade rose as high as 105° in January, and fell as low as 
40° in July. 

Table IE. summarises the wind and weather obseryations of each month. 
It is at once seen that West and North-west winds are exceedingly uncommon. 
The prevalent winds are from North to North-east, and from South to South- 
east, and this seems to be general throughout the year. About 140 days in 
the year have clear weather ; rain falls on about ei^ty-five days, and thunder- 
storms may be expected on forty-five days. Thunderstorms are common to 
all the months, but are most frequent in December, March, September, and 
October, summer months ; these are also the months of the greatest number 
pf rainy days. 

An interesting account of the climate of Paraguay is given by Mr. Keith 
Johnston, in his '* Notes on the Physical Geography of Paraguay," in the 
ProeeMngs of the Boyal Oeographieal Society ^ Vol. XX. 



DISCUSSION. 

Mr. Lauohton asked Mr. Strachan if the tables wliich he hod not read bore 
out Mr. Keith Johnston's statement that the Northerly and Southerly winds are 
in a nearly equal proportion throughout the year. His idea was that the Southerly 
winds are almost confined to the winter months, and are extremely rare at any 
other season of the y^ear. 

Bir. Strachan said that, as well as he could remember the data, neither the 
South nor North winds seemed to be confined to an^r particular season of the year, 
but they blew very much on a par, and were fairly distributed over the whole 
twelve months. Mr. Henderson^s observations entirely confirmed Mr. Keith 
Johnston's description of the climate. The winds from West and North-west 
were veiy rare, and from South-east not much commoner. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

Maboh 18th, 1885. 

Ordinary Meeting. 

Robert H. Scott, M.A., F.R.S., President, in the Chair. 

RiCHABD Chables Hunqebfobd Piielips, Cucklio^on, Wincanton ; and 
Capt. Anthony Standidob Thomson, I.R.G.P. and Tel. Works Co., Silver- 
town, E., 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read, viz. :— 

"ThbMbasubbment OF Sunshine." By Robert H. Scott, M.A., F.R.S., 
President, (p. 205.) 
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*^ Results of Meteorological Observations madb at San Paulo, 
Brazil, 1879 1883." By the late Henry B. Joyner, AUnsiCE., F.R.MetSoc. 
(p. 223.) 

The Meeting was then adjourned in order to afford the Fellows an opportunity 
of examining the following instruments which had been sent in for exhiDition. 
- (N.B. — Engravings of several of the Instruments are given on Plates YII. 
and VIII.) 



SIXTH ANNUAL EXHIBITION OF INSTRUMENTS, 



SUNSEINB BBG0BD1SB8* 



' The first attempt at obtaining an instrumental record of the amonnt of sunshine 
was made by Mr. J. F. Campbell of Islay in the year 1854, when he mounted a 
hollow glass sphere filled witli acidulated water in the centre of a cup of mahogany 
so arranged that the 8un*s rays were focnssed on the inner surfiice of the cnp and 
burned it. — The Hoes of burning therefore indicated the existence of sunshine. 

Solid glass spheres were substituted for the hollow ones in 1857, and cards in 
metal frames (1875) have replaced the wood ; but in its principle the sunshine 
recorder of 1885 differs little from that erected on Richmond Terrace, Whitehall, 
thirty years ago. 

Other modes of recording sunshine are based on the action of the more actinic 
rays of the spectrum, instead of making use of the heat rays. Among workers 
in this direction may . be mentioned Marchand of Fecamp, Sir Henry Koseoe and 
others. The roost recent improvements in this direction are those by McLcod 
and by Jordan. 



1* 0ainpbell*8 Sunshine Bowls (six)} exhibiting the effect of sunshine during 
the half years: — June to December, 1855 ; December to June, 1856 ; 
June to December, 1856 ; June to December, 1883 ; December to June, 
1884 ; June to December, 1884. (^See also No. 58.) 

ExhibUed by the Metbobological CouncUi. 

2. Sunshine Beoorder for a fixed latitude. (See fig, 1, Plate YII.) 

• Exhibited by R. J. Lecky, F.R.MetSoc. 

3. Universal Sunshine Recorder with stokes' zodiacal frame, (fieefig. 2.) 

Exhibited by R. J. Leckt, F.R.Met.Soo. 

4. Universal Sunshine Recorder, with Stokes' zodiacal frame. 

ExhibUed by G. CoppoCK, F.R.Het.Soc. 

5. Sunshine Recorder for a fixed latitude, as used by the Meteorological 

Office. Exhibited by C. Coppock, F.R.Met.Soc. 

6. Whipple-Oasella Sunshine Recorder— The instrument is uniyersal, having 

divided latitude and diurnal circles, and thus can be easily set for any 
locality, and for any day in the year. (See fig, 5.) 

Exhibited by L. P. Casella, F.R.MetSoc. 

7. Sunshine Recorder with adjustments for use in any latitude. (See fig. 3.) 

Exhibited by Messrs. Negretti and Zaubra. 

8. Chemical Photometer devised by Sir H. Roscoe, F.R.B.— This is a 

simple mode of measuring the chemical action of total daylight, adapted 
to the purpose of regular meteorological registration. By means of this 
instrument a strip of pi^or is so exposed that the difiereut times of 



PB00BED1NO9 AT ITEBTINOS. 248 

chemical action can be calculated to within email fractions of a second. 
Th^ exposure of the paper is effected simply by pasting pieces of 
standard sensitive paper upon a band, and inserting it into a thin metal 
slide having a small opening at the top furnished with a cover, which 
can be made instantly to open or close the hole under which tlie sensi- 
tive paper is placed. (First Pattern, 1863.) 

Exhibited by The Kew Committee. 

9* Jordan's SnxiBhine Beoorder. — This instrument consists of a dark cylindrical 
chamber, on the inner circumference of which is placed sensitised paper. 
The ray of sunlight, being admitted into this chamber through small 
apertures in the side, is received on the paper, and travels around it by 
virtue of the earth's rotation, leaving a distinct trace of chemical action, 
thereby registerinfi; its duration and the degrees of its intensity. The 
cylinder is mounted on a stand, with means of adjustment for the different 
seasons and for use in any latitude. The records obtained are rendered 
permanent by simply wasliine the papers for a few minutes in cold water 
and afterwards drying them between blotting-paper. {See Jig. 6.) 

Exhibited by Messrs. Nsoretti and Zambra. 

10. Pro£ HcLeod*8 Sinshine Becorder.— I'his instrument consists of a 

glass sphere silvered inside and placed before the lens of a camera, 
tiie axis of the instrument being placed parallel to the polar axis of 
the cartli. The light from the sun is reflected from the globe, and some 
of it passing through the lens forms an image on a piece of prepared 
paper within the camera. In consequence of the rotation of the earth, 
the image describes the arc of a circle on the paper, and when the sun 
is obscured this arc is necessarily discontinuous. The image is not on a 
point, but a line, and in certain relative positions of the sphere, lens and 
paper, the line is radial and very thin, so that the obscuration of the 
sun for only one minute is indicated by a weakening of the image. 
,(See/g. 4.) Exhibited by J. J. Hicks, F.U.Mot.Soc, 



SOLAB RADIATION THEBMOMETEBS. 



The successive stages in the assumed perfecting of this instrument have been 
as follows : — An ordinary mercurial thermometer acts as a spherical mirror, and 
reflects the rays which fall upon it. To lessen this the bulbs were first made 
with black glass ; moreover, originally the degree marks were put upon the sup- 
porting slab, then they were put upon the tubes of the thermometers. 

It was afterwards found that in a position where two thermometers with similarly 
coated bulbs were placed in the sunshine, but one was exposed to more wind than 
the other, the indicated temperatures varied greatly. To avoid this it was pro- 
posed that the thermometer should be inserted in a glass envelope exhausted of air. 
Various forms of mounting have been adopted, but the chief efforts have bccMi 
expended in determining the influence of the amount of air left in the so-called 
vacnnm. The next stage was, tliat inasmuch as black glass had a bright surface 
there was still much heat reflected, and therefore the surface was dulled with a 
coat of lamp black — so that all heat falling upon the bulb might be absorbed. 
Subsequently, owing to the influence of the lower temperature of the unblackened 
thermometer tube, about 1 in. of it was coated like the bulb. 

As evidence of the degree of exhaustion, a small mercurial pressure gau^e was 
attached to the thermometer, and by other makers platinum wires wore soldered 
through the shield so that the stratification of the electric arc might indicate the 
amount of air still left 

U. Bliok-glass bulb Hazimnm Thormometer on boxwood scale (not divided 

on stem). Negrctti, No. 445. Made previous to 1856. 

Exhibited by the Meteorological Council, 
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12. Black glass bulb Mazimom Thermometer. 

Exhibited by MeBsrs. NEOBSm AKP Zambra. 

13. Black-glass bulb Maximum Thermometer divided on stem. Negretti, 

No. 1969 (18C2). Exhibited by the Meteobological Council. 



14. Black-glass bulb Maximum Thermometer tn vacuo,yni\i cork bearing. 

Correction by Kew Standard Black-bulb at 140° in Bonshine + 19°*?. 
{See Jig. 7.) 

Exhibited by the Metbobological Council. 

15. Black-bulb Maximum Thermometer in vacuo. 

Exhibited by Messrs. Nbgbbtti aVD Zaubra. 

16. Black-bulb Maximum Thermometer in vacuo, used by Key. F. W. Stow as 

a standard in his Solar Radiation investigations. This was the first 
instrument made toith the etem blaekened. (Quart Joum. VoL 11. 
p. 206.) Exhibited by tfie Royal Meteorological Society. 

17. Hioks*s Black-bulb Maximum Thermometer tVrtMk^uo, with platinum wires 

and battery for testing the vacuum. (See Jig, 9.) 

Exhibited by J. J. HiCKS, F.R.Met.Soo. 

IB. Bright-bulb Maximum Thermometer in vacuo, with platinum wires. 

Hicks, No. 37 (1875). Difference from black-bulb in vacuo at 110° in 
sunshine + 38^*5. Exhibited by the Meteorological Council. 

19. Negretti and Zambra*s Black-bulb Maximum Thermometer in vacuo, 

with mercurial test gauge. (See Jig, 8.) 

Exhibited by Messrs, Negbbtti and Zambea. 

20. Hicks*S Badio-Solar Thermometer. This is the ordinary Black-bulb Maxi- 

mum Thermometer in vacuo, but having at the end of the outer jacket 
a second chamber in which is mounted vertically one of Crookes*s radio- 
meters for testing the vacuum. (See Jig, 14.) 

Exhibited by J. J. HiCKS, F.R.Met.Soc. 

21. Bouthall*S Helio-Pyrometer for testing the accumulated heat of the sun in a 

confined blackened space, under glass. A black-bulb maximum tliermo' 
meter is fixed on a cushion at the bottom of a box, the sides of wliich are 
also cushioned, and a thick piece of plate-glass is laid upon the top to pre- 
vent currents of air carrying off the heat, also witli the view of preventing 
the cooling effects of terrestrial radiation. The box is nlaced in such a 

{position that the sun's rays may fall as nearly as possible perpendicu- 
arly on the glass. A small vessel is also added m which water boils 
violently in the box, a piece of tube carrying off the steam. 

Exhibited by L, P. Casella, F.R.Met.Soc. 

22. Bourke's Modified Solar Thermometer. — This consists of an ordinary 

maximum thermometer in vacuo, which has only that half of the bulb 
blackened on which the sun's rays fall. The portion of tiie interior 
surface of the outer jacket which is turned towards the sun is coated in 
the same way. The whole is embedded in cotton wool, and placed in a 
box, the surfaces of which are of a dull black. 

Exhibited by Capt. £. BOUBKE, F.R.Met.Soc. 

23. Negretti and Zambra*s Black-bulb Maximum Thermometer in vacuo, 

for exposure to the sky in a vertical position. The scale is figured 
in the opposite way to an ordinary instrument| the reading commencing 
from tlie end of the tube and not at the bulb. 

Exhibited by Messrs. Negbetti and Zambra* 

24. Black-bulb Maximum Thermometer in vacuo, with metallic fastenings 

(Casella, No. 9182). Exhibited by G. J. Symons, F.R8., PJtMetSoc. 

25. Black-bulb Maximum Thermometer in vacuo, with a veiy small bulb, and 

having the bore magnified about twelve times by the tube being made 
in the form of a lens. Exhibited by J. J. HiOKS, F.R.Biet,Soc, 



I 
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26. Blaok and Bright-bulb HaKimom Thermometers in vacuo, with stand. 

for mounting the same. Exhibited by L. P. Casella, P.li.Met.Soc. 

27. Black and Bright-bulb Thermometers in vacuo, upright for hourly readings. 

(As used at the Montsouris Observatory, Paris.) 

Exhibited by U. J. Symonh, F.R.S., F.R.Met.Soc. 

28. Blaok-bnlb Haximnm Thermometer, in dry air, formerly one of Mr. 
Nane8*8 experimental series. (See Mettorological Magazine, Vol. V. 
p. 109.) Exhibited by G. J. Symons, F.R.S., F.R.Met.Soc. 

29. FranUand's Self-registering Differential Solar Thermometer, for re- 
cording the maximum solar intensity during a day or any other period. 

Exhibited by L. P. Casella, F.R.Met.Soc. 

30. Three Thermometers, with the bulbs inserted in hollow copper balls, for 

indicating the amount of heat radiated by the sun. 

Exhibited by W. F. Stanley, F.R,Met.Soc. 

31. Experimental Black-bnlb Maximum Thermometers in vacuo, and appa- 
ratus for comparing the same with the heat radiated from an Argand 
gas burner. Exhibited by TuE Kew Committee. 

32. Black-bulb T^fftT^mnm Thermometer in vacuo, in which the bulb was 
broken by the hailstorm of August 3rd, 1879, without injury to the 
outer jacKet. Exhibited by The Kew Committee. 



AOTHfOMETEBSy Ac. 



33. Herschel*S Actinometeri for ascertaining the absolute heating effect of the 

solar rays, in which time is considered one of the elements of observa- 
tion. The actinometer consists of a large cylindrical thermometer bulb, 
with a scale considerably lengthened, so that minute changes may be 
easily seen. The bulb is of transparent glass filled with a deep blue 
liquid, which is expanded when the rays of the sun fall on the bulb. 
When taking an observation, the actinometer is placed in the shade 
for one minute and read off ; it is then exposed for one minute to sun- 
shine, and its indication recorded ; it is finally restored to the shade, 
and its reading again noted. The mean of the two readings in the sliade, 
subtracted from that in the sun, indicates the amount of expansion of 
the liquid produced by the sun^s rays in one minute of time. {See fig. 
11.) Exhibited by TuE Kew Committee. 

34. Eodgkinson's Actinometer* This instrument consists of a thermometer 

with a spherical bulb one inch in diameter, and a tube, of which an inch 
and a half next the bulb is left undivided. The fluid employed is alcohol 
coloured with a drop of pure aniline blue. The principle of the in- 
strument is the same as that of Sir J. Ilerschers. It was devised for 
mountain use, where the weight of the Ilerschel and the fragility of its 
internal thermometer are elements of difHculty. A plain telescope tube 
of bright metal 18 ins. long and 2^ ins. in diameter, open at botli ends, 
is pierced in its central section with a circular hole 1^ to 1^ in. in 
diameter, from which springs a flanged shoulder projectmg about ^ in. 
to receive a perforated split bung, which clasps the thermometer stem 
and holds the bulb firmly in the centre of the axis of the tube. Two 
caps, fitted at the ends with clean plate glass, are made to slide off and 
OD at the two ends to admit of the glasses being readih' wiped. (Proe, 
Soy. Sof. Vol. XV. p. 321.) Exhibited by Tub Kew Committee. 
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35. PoiliIIet*8 Direct Pyrheliometer. This instniment is composed of a shal- 
low cylinder of steel, A, which is filled with mercnry. Into the cylinder a 
thermometer, D, is introduced, the stem of which is protected bv a piece 
of brass tubing. As the surface, B, on which tlie son's rays fidi and the 
quantity of mercnry within the cylinder are both known, the effect of 
ihe 8un*8 heat upon a given area can be expressed by stating that it is 
competent in five minutes to raise so macn mereury so auuiy degrees 
in temperature. (See fig, 12.) ExkUnted by Thb Kew Committee. 

3C. Seochi'fl Bolar Intensity Apparatus for measuring the comparative heat 

of the sun's rays. Two thermometers are kept immersed in a fluid at 
any convenient temperature, and a third, sorromided by the same con- 
ditions, but not immersed, is exposed to the rays of the san. The in- 
crease of temperature thus obtained is found to oe the same, irrespective 
of the temperature of the fluid which surrounds it 

Exhibited by L. P. Gasblla, F.R.MetSoc. 

37. Crookes's Radiometer, This instrument consists of four anna of some 

light material, suspended on a hard steel point, resting in a jewel cap, 
so that the arms arc able to revolve horizontally upon the centre pivot 
To the extremitv of each arm is flxed a thin disc of pith, white on one 
side and lamp-blacked on the other, the black surfaces of lUI the discs 
facing the same way. The whole is enclosed in a thin glass globe, 
which is then exhausted to the highest attainable point and hermetically 
sealed. The arms rotate with more or less velocity under the action of 
radiation. Exhibited by J. J. HiCKS, F.R.Met.Soc. 

38. Winstanley's Radiograph consists of a modification of a Leslie's differen- 

tial air thermometer, one bulb being blackened and the other left clear. 
The expansion of the air in the blackened bulb causes an alteration in 
the balance of the instrument, thereby moving a registering index. 
(Sngravings of two patterns of this instrument were exhibited, see 
No. 73.) Exhibited by Tub Kbw Committee. 



TERRESTRIAL RADIATION TEERH0METER3. 



The pattern of minimum thermometer used for measuring terrestrial 
radiation has varied very little. The Rutherford minimum has almost always 
been used, but its sensitiveness lias gradually been increased; the spherical 
bulb was replaced by a cylinder, the cylinder was elongated and bifuroated, and 
eventually, in order to strengthen the forks, they were imited into what is known 

as a " link." 

Another plan was to flatten the cylindrical bulb into as thin a plate as 
possible, this givine a maximum of surface in proportion to the contenta. 

The bulb was also made double, and thus we have the so-called << bottle " 
pattern, and then the tube was led into the side of the bottle, and both ends of 
the bottle were left open, and so we have the " open cylinder"— a remaikable 
specimen of glass blowing. 

Then there have been two patterns of mercunal thermometers, Caaella's and 

^'ffifirretti s 

Difficulties have arisen from the deme marks beine obliterated by the 
weather. To guard against tliis, the tube nas been enclosed in what are known 
as Leach's shields, and many attempts have been made to render the joint at 
the entrance of the tube watertight. This is not easy, beoanse the thermometer 
is exposed to a great range of temperature, and the air inside the shield varies 
so much in volume that it forces its way through almost every joint. The object 
is however, effected when the extenid jacket is sealed on tho stem near the 
bulb. 
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39. Blaok-glass bulb Minimum Thermometer. 

Exhibited by L. P. Casella, F.R.Met.Soc. 

40. Minimam Tbennometeri withparabollc metallic reflector. {See fig. 21.) 

Exhibited by Messrs. Negretti and Zambka. 

41. 0a8ella*8 Meroorial Minimum Thermometer. At a short distance from 

the bulb a small bent tube with a large bore, r^j'oins the indicating tube. 
At the upper end of this bent tube there is a flat glass diaphragm 6, which 
is formea by the abrupt junction of a small chamber, a, the inlet to which 
is larger than the bore of the indicating tube. The result of this is, 
that on the thermometer being set, the contractile force of the mercury 
in cooling withdraws the fluid in the indicating stem only, whilst on 
its expanding with heat, the long column does not move, the increased 
bulk of mercur}' finding an easier passage through the larger bore into 
the small pear-shaped chamber attached. (See fig. 16.) 

Exhibited by L. P. Casella, F.R.MetSoc. 

42. Negretti and Zambra's Mercurial Minimum Thermometer. A small 

vertical tube, B. is connected with the indicating tube at right angles, 
about one inch from the bulb ; in this tube is inserted a platinum plug, C. 
On a decrease of temperature the mercury falls in the large tube until 
it attains its minimum ; and on an increase of temperature, the mercury 
rises in the small tube, leaving the indicating column in the large tube 
registering the minimum temperature. {See fig. 18J 

Exhibited by G. J. Symons, P.R.S., F.R.Met.Soc. 

43. Biftiroated Minimum Thermometer on ebonite. {See fig. 17.) 

Exhibited by L. P. Casella, F.R.Met.Soc. 

44. Hicks's Bottle-Bulb Minimum Thermometer 

Exhibited by J. J. IIlCKS, F.R.Met.Soc. 

45. Hick8*8 Hollow-Oylinder Minimum Thermometer. {See fig. 23.) 

Exhibited by J. J. HiCKS, F.R.Met.Soc. 

46. Minimum Thermometer, with flat bulb. 

Exhibited by S. G. Denton, F.R.Met.Soc. 

47. Hicks'S Minimum Thermometer with ground joint to exclude moisture. 

Exhibited by J. J. Hicks, F.R.Met.Soc. 

48. Negretti and Zambra's 'Link-shaped' bulb Minimum Thermometer. 

{See fig, 22.) Exhibited by Messrs. Negbbtti and Zambka. 

49. Negretti and Zambra's Inverted Minimum Thermometer. 

Exhibited by Messrs. Negretti and Zambra. 

50. Minimum Thermometer with external protecting tube hermetically scaled 

to stem. Exhibited by J. J. Hicks, P.R.Met.Soc. 



51. Set of Minjn^nm Thermometers illustrative of degrees of sensitiveness. 
(Quarterly Journal, Vol. II. p. 123.) 

Exhibited by O.J. Symons, F.li.S., F.R.Met.Soc. 

52. Boorke's modified Terrestrial Radiation Thermometer. This arrange- 

ment is designed with the intention of avoiding the disturbing influence of 
earth temperature upon the indication of terrestrial radiation thermometers. 
A radiation thermometer indicates the sum of the effect of radiation tempera^ 
ture on its upper suiface, and of the temperature of the earth and grass beneath 
it, upon its lower surface. Capt. Bourke having noticed that the bulbs of 
Solar Radiation vacuum thermometers are often ice-coated when no hoar frost 
is on an ordinary terrestrial radiation thermometer, has in this instrument com- 
bined parts ^f each, and b^ completely surrounding the lower half of the 
thermometer by noh-conductmg media has largely reduced what may be called 
the soil influence. 

Exhibited by Capt. £. BoURKE, F.R.Met.Soc. 
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53 Leslie's JStherioscope. — This consists of two glass bulbs united by a vertical 

glass tube, of so fine a bore that a little coloured liquid is supported in 
it by its own adhesion, there beine air confined in each of tae bulbs. 
The lower bulb, A, is enclosed in a highly polished brass sphere, D. The 
upper bulb, B, is blackened, and placed in the centre of a metallic cup, C, 
which is gilt on tlie inside, and may be covered by a top, F. When the 
top is on, the liquid remains at the zero of the scale. On removing the 
top and presenting the instrument to a clear sky, either by night or by 
day, the upper btub is cooled by terrestrial radiation, while the lower 
bulb retains the temperature of the air. The air confined in the upper 
bulb therefore contracts, and the elasticity of that in the lower bulb 
forces the liquid up the tube to a height proportionate to the intensity 
of the radiation. (See Jig, 20.) 

Exhibited by Messrs. NsaRETTi AND Zaicbka. 



NEW INSTBUMENTS. 



54. Hicks'B ''One Minute " Clinical Thermometer. 

ExhUnted by J. J. HiCKS, F.IUlet.Soc. 

55. Opaque Thermometer, Bain-gange Jars, and other Meaanrea— These 

instruments are surrounded by a strip of white enamel extending all 
round the back and sides of the tabing except alons a narrow space of 
clear glass forming the correct line of sight throu^ which the bore is 
viewed, and have the divisions a^d figores engraved at the side of this 
narrow space over the white enamel. 

Exhibited by J. J. HiCKS, F.R.Met.Soc. 

56. Davis's Self-timing Anemometer, for recording the velocity of the air in 
mines, furnaces, &c. The indications are so expressed that the use of a 
watch may be dispensed with. Exhibited by Messrs. John Davis & Son. 

57. Meteorologist's Wind Vane or Anemoscope. (See p, 64.) 

Exhibited by G. M. Whipple, B.Sc., F.&.Met.Soc. 



DIAORAHS, PHOTOOaAPHS, Ac. 



58. Diagrams illustrating the Bun's Burning Power by Oampbell'a regis- 

tering Sun-dial at the General Board of Health, Whitehall, from 
December 21st, 1854, to June 21st, 1856. (Return ah Warming and 
VenHlation of Dwellings 1857.) 

Exhibited by G. J. Symons, F.B.a, F.BJf etSoc. 

59. Photograph showing Diminution of Intensity of Actinic Aetion during 

the Solar Eclipse of July 18th, I860.— This record was obtamed 
by sensitising a large sheet of paper, and covering it with a thick slab of 
brown paper with a slit in it. The slit allowed the light to reach one 
portion only of the sensitised paper. At the end of eacm 5 minutes the 
cover was moved the breadth of the slit and a fresh portion of the 
sensitised paper was exposed. After the eclipse the whole was fixed, 
and the photograph shown was taken so as to reduce the size. (See 
Symons On the Solar Eclipse of July 18/^, 1860." 

ExkihUed by G. J. Symons, F.R.S., F.R.MetSoc. 

60. Becordfl from Prof. McLeod'a Sunshine Becorder. 

Exhibited by rROF. H. McLeod, F.KS. 
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01. Twelve Diagrams showing the Monthly Percentage Values of the 

possible Duration of Sunshine iu the British Isles, mostly for the period 
1881-4. Exhibited by K. II. Scott, F.R.S., Pres.R.Met.Soc. 

62. Diagrams showing Sunshine Results at Geldeston^ Norfolk, 188M884. 

Exhibited by E. T. DowsoN, F.R.Met.Soc. 

63. Volume of graphic Beoord of Sunshine at Aspley Guise for the four years 

1881-1884. Exhibited by E. E. Dymond, F.R.Met.Soc. 

64. Qraphic Begister of Sunshine recorded at Strellcy, Notts, showing the total 

duration, the percentage of possible duration, and the actual time at 
which the sun shone on every day from March 1st, 1881, to March 10th, 
1885. Also from March 1881 to December 1883, giving the total dura- 
tion of Sunshine during each hour for the whole month. 

Exhibited by T. L. K. Edge, F.R.Met.Soc. 

65. Diagram comparing the Sunshine at Strelley with that recorded at 

Hodsock, distant 27 miles. This shows the mean hourly duration for 
each of the ten months, March to December — calculated from the three 
years, 1881-83. The most sunny hour of the day at each station for 
each month is at once seen, and it will be observed that although at 
Htrelley the sun generally shines less in the morning than at Hodsock, 
at the former station for some hours before sunset there is invariably 
an excess of sonsliine over the low stations. 

Exhibited by T. L. K. Edge, F.R.Met.Soc. 

66. Diagram similar to the above, giving the results for the six months, April to 

September, together ; on this the excess at Strelley in the late afternoon 
is strongly marked. Exhibited by T. L. K. Edge, F.R.Met.Soc. 

67. Tables from which the above diagrams were compiled, showing the duration of 

Sunshine during each hour of every month from March 1881 to 
December 1883, and the mean duration for each hour. 

Exhibited by T. L. K. Edge, F.R.Met.Soc. 

68. Beoords for the days on which the greatest duration of Sunshine was 

recorded at Strelley in the years 1881-84. 

Exhibited iy T. L. K. Edge, F.R.Met.Soc. 

69. Sngraving and Description of Dr. D. Draper's Self-Becoiding Sun 

Thermometeri as in use at the New York Meteorological Observatory. 

Exhibited by The Royal Meteorological Society, 

70. Sngraving of Richard's continuously recording Black and Bright Bulb 

Solar Badiation The^^ometers. — I'his is a modification of Richard's 
well-known thermograph, and give^ a continuous ink record ot the tem- 
perature of a black and a bright bulb thermometer in vacuum envelopes. 

Exhibited by G. J. Symons, F.R.S., F.R.MetSoc. 

71. Photograph showing experimental Solar Badiation Thermometers in 

position at Heathfield Lodge, Chislehurst. 

Exhibited by G. J. Symons, F.R.S., F.R.Met.Soc. 

72. Photograph of Frot Balfour Stewart's Actinometer. 

Exhibited by THE Kew Committee. 

73. IngraTings of two patterns of Winstanley- s Badiograph. (See Photo- 

graphic NeioSf March I8th, 1881.) 

Exhibited by G. J. Symons, P.R.S., F.R.MetSoc 

* . - • - 

74. fiour Photographs of Cloud Views taken from the summit of Mount 
Hamilton, California, December 1882. Also photograph of the Lick 
Obsenratory, 4,250 feet above sea-level, Mount Hamilton, California, 
1882. Exhibited by Prof. D. P. Todd. 
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75. Seven Photographs of Clouds taken by Mr. G. W. Ormerod, F.R.MetSoc. 

at TeigDmouth. Exhibiud by W. Marriott, F.R.MetSoc. 

76. Bet of Photographs of Clouds taken simultaneoosly by two photographic 

cameras (photo-nephoscopes) 800 yards wart, but electrically con- 
nected. These were taken with the object of determining the 
altitudes of cloads. Exhibited by The Kew (Committee. 

77. The Chromatics of the Bky. — Third series of Chromatic sketches of cloads 

and other atmospheric phenomena, taken with the object of assisting in 
making weather forecasts, 1884-1885. 

Exhibited by J. S. Dtasok, F.R.MctSoc 

78. Photograph of Flash of Lightning taken by Dr. Paddicombey R.N., on 

board II.M.S. Neptune^ at 6.30 p.m. on November 14th, 1884, on a 
voyage from Madeira to Gibraltar. The flash was followed in three 
seconds by a loud clap of thunder. The evening was perfectly dark 
and rain fell heavily. 

Exhibited £y the Rotal Mbtborologioal Socibit. 

79. Two Photographs of Lightning taken at Tynemonth on August 9th, 1884, 

during a severe storm at 9 p.m. The focussing was done on the lightning 
flashes which followed each other very quickly. Six exposures were 
made, but four were spoiled by over-exposure. The two photog^phs 
exhibited were exposea about half a second. Exhibited hy M. Auty. 

80. Alhnm containing 199 Photographic Portraits of the Fdlows of the 

Royal Heteorologioal Society^ presented to G. J. Symons, Secretary. 
Feb. 19th, 187^. Exhibited by G. J. Symons, F.B.S., FJLMetJSoc 

81. Album containing the Photographs of the Stations of the Boyal 

Meteorological Society in the South of England, taken by Mr. W. 
Marriott during the inspection, 1884. 

Exhibited by tJie Royal Meteobolooical Society. 

82. Two Photographs of the Meteorological Station at Lucknow House, 

Addiscombe, Croydon. Exhibited by E. Mawley, F.R.MetJ3oc 

83. Corves from Richard's Thermographi recording Dry and Wet on the same 

cylinder, as designed by Mr. G. M. Whipple. 

Exhibited byE.T. DowsON, F.R.MetSoc 

84. Diagram of Daily SainfUl at Apsley Honse, Margate, for the year 1881. 

Exhibited by J. Stokes, F.B.MetSoc. 



April 15tu, 1886. 

Ordinaiy Meeting. 

Robert H. Scott, M.A., P.R.S., President, in the GfaaUr. 

The following Papers were read :— 

" Report op Committee on Decrease op Water Supply." (p. 216.) 

'* Report of Ck>MMiTTEE on the Helm Wind of Cross Fell, CumbbS' 
land." (p. 226.) 

" Results op Meteorological Observations made at ilsuNCiON| 
Paraguay." By Ricuard Stracuan, P,R.Met.Soc. (p. 238.) 
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CORRESPONDENCE AND NOTES. 

NOTB ON EABLY NOTICES OP THE RELATION BETWEEN ATMOSPHERIC PrESSURE^ 

AND Wind. By Robert H. Scott, M.A., P.R.S., President. 

In the March Namber of the Zeitsehrift der Oetterreiwhen GueUschaftfOr MetBoro* 
loffie there is a discmsion as to the priority of the statement of Buys Ballot's law^ 
and from this it appears that the earliest notices cited date from about the year 
1853, the same year in which Prof. Adolph Erman's Paper, in which the same prin- 
ciple was stated, came out in Poffgendaiff's Annalen (Vol. LXXXVIII. p. 260). 
It aopears that the claims to the honour of early recognition of this law of 
the late W. H. B. Webster, Surgeon R.N., have entirely escaped notice hitherto. 

In his JReeurring Aimotpherie Periods (London. 1857), at p. 216, Mr. Webster 
instxtntes a comparison between the simultaneous barometrical readings at Green- 
wich and at Sandwick Manse, in the Orkneys, and he gives the following conclusion 
at which he arrived : — "A difference of one inch between the barometers of Green- 
wich and Orkney, or 600 miles apart, would produce a breeze of perhaps 9 or 
10 lbs. pressure ; but if a difference of two barometers at 250 miles apart 
amounted to one inch, the pressure or force of the wind would be 16 or 20 lbs. on 
the square foot. These are the fundamental laws as true and permanent on 
the atmosphere as in the celestial and planetary motions." 

Mr. Webster had been anticipated by Prof. Buys Ballot and others in this 
statement, but it appears to me that in the following quotation, which dates 
twenty-three years earlier, he stated the general principles of the relation of wind 
to pressure over the surface of the ^obe in words which well deserve to be 
placed on record, and which stamp their author as a man of rare insight into the 
fundamental principles of meteorology. In the Narrative of a Voyage to the 
Souihem Atlantic Ocean in the years 1828-30, performed in a,M, Sloop ' Chan- 
tieUer,^ Copt, the late Henry Foster. F.R,S,, from the Private Journals of 
W. H, B. Webster (2 Vols. London, 1834), we read, at Vol. I. p. 316, " Here 
it may be well to revert, while the facts are before us, to the remarkable differ- 
ence between the height of the barometer at this place (the Cape of Gk)od Hope) 
and at Cape Horn, the two Southern extremities of the great continents of Africa 
and Amenca. The barometer at Cape Horn, Staten Island and New South Shet- 
land scarcely ever reaches 30 ins., and the mean of theyear is 29*3 ins. or 29*4 ins. ; 
80 that the mean state of the barometer at Cape Horn is absolutely under its 
lowest state at the Cape of Gk>od Hope. And the average difference tietween the 
atmospheric pressure of Cape Horn and that of the Cape of Good Hope is nearly 
one inch of the barometer, or one-thirtieth part of the pressure of the whole 
atmosphere. But the same thing precisely occurs within a much smaller space 
tiian tnat between the two Capes ; for at Valparaiso, on the coast of Chili, the 
barometer stands equally as high as at the Cape of Good Hope ; so that within a. 
■pace of a thousand miles there is a permanent difierence of one inch in the 
pressure of the atmosphere. And if we suppose that at any time the barometer 
is high at one place and low at the other, we shall have at Cape Horn the baro- 
meter at 28*3 ins., while at Valparaiso or the Cape it will be at 80*6 ins., being 
an occasional (nay, frequent) difference of more than two inches. Now, if we 
consider these changes to take place principally in the lower strata of the atmo- 

Sphere, which in fact must be the case, and that they range within the limits of 
ve or six miles altitude, how great must be the difference of the weights and 
pressure of the reciprocal columns. It is not surprising, then, that there should 
De continual gales endeavouring to restore the equilibrium. IVom the foregoing 
statements it may be safely inferred that * the mean height of the barometer at 
the level of the sea being the same in every part of the globe ' if by no means 
correct ; but, on the contmy, that eveij place has its own peculiar height of the 
barometer ; and to this permanent vanation, a circumstance not heretofore re- 
cognised, may be attributed the perpetual interchange and motions of the atmo* 
sphere. 

^ Every place has, no doubt, its own specific pressure and appropriate tempera- 
ture, as wen as that of magnetic and electric action. The laws which regulate 
the EMurometer are not yet thoroughly understood, nor does our present knowled^^ 
of hydrostatics solve the whole phenomena. Meteorology is a science yet in its- 

VBW 8ISII8. — ^yOL. XI. 8 



S52 CORBE8PONDENOE AMD NOTB8. 

infancy, notwithstanding the vast mass of tables already supplied to it ; and we 
want some master-mind to wiravel the mysteries of the sabject, and to propoond 
the laws and principles of the science. It must be undertaken in a general way, 
and not with mere local observations. Are there not zones of atmospheric pres- 
sure as well as of temperature ? The mean pressure within the tropics is 30 ins. 
with a very small fluctuation, a range of not more than 0*5 in. during the whole 
year ; while that of the extra-tropical to the latitude of 40^ perhaps hare the 
highest mean barometer 30*2 ins. or 30*3 ins., and a greater ranee of mictnations, 
amounting to an inch or an inch and a hal£ Again, in the cooler latitudes from 
40^ to 60® and upwards, there is an unequal and fluctuating ranee, the mean 
pressure being below 30 ins. and about 29'8 Ins., with a wide range &om 28*1 ins. 
to 30*8 Ins., being two and a half inches. 

<* Of the Polar climes we have not sufiicient evidence to state any thing with 
precision. It appears, then, that the extra-tropical or middle zone is the sone of 
high pressure, tne inter-tropical of equal pressure, and that the cooler climes 
have the greatest change or pressure, combining both the highest and the lowest, 
but with the lowest mean pressure. Before predicting from the barometer, it is 
necessanr to know its local mean and action. The foregoing condosions are the 
result of observations at many places in each hemisphere.** 

Even if subsequent research may bring to light earlier statements of the truth 
of the dependence of air motion on pressure, I venture to thi^ that the foregoing 
Quotation from an English work which came out more than half a century ago 
•neserves to reappear in the publications of the Royal Meteorological Society. 



RECENT PUBLICATIONS. 



Ambbican Meteobolooical Joubnal. a Monthly Review of Mete(HroIogy 
and Allied Branches of Study. May-July 1885. Vol. II. Nos. 1-8. 
8vo. 

The original articles are :~-The '^Cold Island" in Michigan, by W. M. Davis 
(4 pp.).— A Theory of the " Chinook," by L. A. Sherman (5 pp.). The " Chinook** 
winds are felt with c^at power in Oregon, Idaho, Montana, and even as far east 
as Dakota. They blow from the North-west, and are so warm that the snow 
disappears with wonderful rapidi^ before them.^The " Storm Glass *' and its 
action, by II. II. Clayton (3 pp.). — The Inversion of the Wind's Diurnal Period at 
Elevated Stations, by A. L. Rotch (4 pp.).— The Huron Tornado of Aogust 28th, 
1884, by M. W. Harrington (5 pp.^.— Protection against Lightning, by A. McAdie 




movements across the continent from west to east. 2. There exist, independent 
of the movements of areas of barometric depression and elevation, numeroiis see- 
saw oscillations in the pressure which have been given the name of nwgtt. 
3. In front of, and to the south of, areas of barometric depression of slow move- 
ment and long duration, as in those of rapid movement and short doradon, the 
t<;mperature is a!)ovo the normal ; and below the normal north of them and in 
their rear, which is usually the front of barometric elevations. In fix>nt of, and 
to tlie south of, areas of barometric elevation of long period, as in those of short 
lieriod, tliG temperature is below the normal, and above north of them and in 
tlioir ritar, wliich is usually the front of depressions. 4. In front of and within 
barom'ttrlc depressions of long period, as in those of short the rainfall is above 
the normal, and below in their rear. In front of, and within barometric elefations 
of long |>erlo<l as in those of short, the general tendency is toward fair and clear 
wtaUier with deftcient rainfall. 5. General weather (Hredicticms fyr long 
f^HtHU in advance arc now practicable. 
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Annuaibe db la BocrkTi MiTioBOLooiQUB DB France. 82me Ann^e. 
August and September 1884. 4to. 1885. 

Contains:— Fr^uence de la ploie Buivant les phases de la lune, par M. 
Coeardevache (3 pp.). — Sarane pluie terreose tombee aux iles Canaries du 21 au 
22 f^vrier 1883, par L. Teisserenc de Bort (2 pp.). — Relation sur un cyclone 
rencontr6 par " le Salazie ** & 500 milles dans le SE. | E de Ttle Manrice du 9 au 
10 f^vrier 1884, par C^)t H. Mac6 (2 pp^. — Sur la distribution des pluies en 
Australie pendant la p^riode 1871-80. par V. Raulin (22 pp.). The author gives 
the mean monthly seasonal and yearly rainfall for the period 1871-80 at a large 
number of places in Australasia, to which he also adds the latitude, longitude, 
and height above sea level of the stations. — Formation des principaux hydro- 
m^t^ores et nouvelle th^orie de la gr§le, par J. R. Plumandon (18 pp.). 

British Rainfall, 1884. On the Distribution of Rain over the British Isles 
daring the year 1884, as observed at more than 2,000 Stations in Great 
Britam and Ireland, with articles npon various branches of Rainfall 
work compiled by 0. J. Stmonb, F.R.S. Svo. 290 pp. and 9 plates. 
1885. 

This volume contains the records of rainfall from 2,495 stations. In 1860 
Mr. Symons only received returns from 168 stations ; and in order to show the 
creat advance made during the past twenty -five years, he gives a reprint of the 
first of the series, viz. English Rainfall 1860, a painphlet of four pages. The 
largest rainfall in 1884 was 184*75 ins., at the Stye, Cumberland, and the least 
12'Sl ins. at Chatteris, Cambridgeshire. In addition to the above records, this 
volume contains an exhaustive consideration of the best mode of representing 
monthly rainfall, articles on self-recording rain-gauges, on the drought of 1884, 
and other information. 

CiBL ET Tebbe. Revue populaire d'Astbomomib, db Meteorologie, et de 
Phtsiqub du (kiOBE. Deuxidme s&rie —Ire ann6e, Nos. 5-10, May- 
July 1885. Svo. 

Contains : — Les Tornados (3 ppj. — Le valeur des provisions mOtOorologiques 
«n point de vue pratique, par £. Lagrange (3 pp.).— La foudre et ses effets sur 
les lignes t616graphiques et tOlOphoniques (5 pp.). — Frequence relative des 
tempdtes dans 1 hOmisphdre nord (4 pp.). — Quelques mots sur la m6t6orologie des 
hautes rdeions de Tair (7 pp.). — Les saints de glace, par J. Vincent (7 pp. and 
plate). — Les conditions climat6riques du bas Congo pendant la saison s^che, par 
Dr. «J. Chavanne (8 i)p. and plate). — Le culte des phOnom^nes atmosph6riques 
chez les peuples primitifs (9 pp.). — Les rivieres et les lacs de la Russie (3 pp.). — 
La scintillation des 6toil&s dans ses rapports avec les phOnomdnes m6t6orolosiqucs, 
par C. Montigny (10 pp.). — Production de filaments de glace h, la surface du sol, 
par W. Prinz (2 pp. and plate^. — L'Otablissement de stations m6t6orologiqueB de 
wemier ordre au Congo, par l5r. A. von Danckelman (4 pp.).— La temperature 
de la terre (3 pp.). 

HoHGXONG. Annual Weatheb Repobt fob 1884. By* Dr. W. DobeecKi 
Government Astronomer. Foolscap folio. 1885. 

This observatory was not thoroughly equipped till March, so that the means 
of many of the elements are not complete for the vear. The mean barometric 
pressure for the year was 29*972 ins. ; and the total rainfall 75*42 ins. No rain 
fell in the months of January and December. 

IfBTBOBOLOGISOHB ZbITSOHBIFT. HeBAUSQEOEBEN VON DEB DbUTSOHEN 

' Mbteobolooisohen Gbsellsohaft. Bedi^^ von Dr. W. EOppen, 
Zweiter Jahrgang, Nos. 5-7, May-June, 1885. 4to. 

Contains : — Ueber den jahrlichen Gan^ der Luftfeuchtigkeit in Norddentsch- 
Iipd, von Dr. H. Meyer (10 pp.). In this paper on the yearly range of atmos- 
pheric moisture in Germany, the author discusses three elements, — vapour tension, 
relative humidity, and the diyness : being the amount in vapour pressure re- 
quired to saturate the air from time to time. These are all calculatea in monthly 
▼alnes for twenty-six stations.— Intensitatsmessungen des diffusen TagesUchtes, 
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▼on Dr. L. Weber (15 pp. and plate). — ^Experimentelie DanteUang von 
Laftbewegangen unter dem Linflass Yon Temperatamntertehiedeii and Boiadons- 
IiDDulsen, Yon Dr. Vettin (11 pp. and plate). — Temperatnrandemng mit d^ 
Hone in Berglandem und in der ^ien AtmosphSre, von A. Woeikov (18 pp.). 
This paper on the distribution of temperature with height, aa ahown by 
mountain stations and balloon ascents, is a translation of a chapter in the anthor^s 
work on Climatolo^, which has onlj appeared in Russian* He pointa oat that 
British Meteorologists must not expect tne phenomenon of invermn of tempera- 
ture to occur at Ben Nevis so often as it does at soothem moantain stations in- 
asmuch as Ben Nevis comparatively rarelj lies withm an antiejdone, and i't ia 
only with these that the temperature on the top ia higher than below.— >Der 
Fr&hling 1885, von Dr. £. Duderstadt und Dr. J. van Bebber (6 pp. and plate). 

SocietA Meteobolooiga Italiana. Bollettino Mkneualb pobblieato per 
eara dell' OsserYatorio Oentrale del Real CoUegio Gazlo Alberto in 
Monealieri. Bene 11. Vol. IV. No. XI. — ^Vol. V. No. HI. November 
1884— March 1885. 4to. 




twenty 

of the country near Catania, producing great devastation along a cone idxMit 
650-700 metres in width.— Le Valanghe nolle Alpi nel meae di Qennaio (2 pp.). 
As very disastrous avalanches had fallen in January, circulars were drawn up 
and distributed in order to gain information, so that an accurate atady of the 

phenomena mi^ht be undertaken by the Itolian Meteorological Socie^. Risposte 

ad alcune Obbiezioni ripetute contro le osservasioni microsismiche in occaaione 
del terremoto d' Ischia del 1883, del P. D. T. Bertelli (24 pp.). 

Btmons's Monthly Meteobolooioal Maqazime. May- July 1885. Vol. ITY, 
Nob 282-284. 8yo. 

The principal articles are : — Rainfall in Madagascar (2 pp.). — Notea <m the 
Weather of a Century ago, by C. Tomlinson, F.R.S. (2 pp.).— A floating Mid- 
Atlantic Meteorological Observatory (2 pp.).— Atlantic Tides as Storm Warnings, 
by G. W. Brenan (1 p.). — On the Relative Humidity and the Diyneas of the j^ 
by G. Dines and R. Strachan (4 pp.). — M. Herv6Maneon'a Iron Tower (2 pn! 
and plate).— The Frozen Ground at Yakoutsk (2 pp.).— Prost of 173d-40 C2pp.)--- 
Scintillation and Weather Forecasting (6 pp.).— Extraordinary Fall of Rain'and 
Snow in Vienna, May 15, 1885 (2 pp.). 

ZeITSOHBIFT deb dSTEBBEIOmSGHEM GeSBLLSGHAFT FUB llbTBQBOLOOIB* 

Redioibt von Db. J. Hann. Band XX. May-Jjoly 1885. 4to. 

Contains: — Ueber die Bestimmung der wahren Luftemperatur, von H. Wild 
(15 pp.). This is a reply to Mr. Hazen's paper on the same satneot which 
appeared in the Ameriean Meteorological JoumaL Vol. I. p. 3421. Prof. Wild 
defends his own methods and the results he has obtained, and oondvdea with the 
remark that Mr Hazen's assertion of the completeness of his mode of attacking 
the problem is premature.— Die tSgliehe Periode der Windrichtung mnf dem 
Obirgipfel und dem Santis, von Dr. J. M. Pertner (5 pp.). In ih9 MtiaorolafftBche 
ZeiUchrift (Berlin) for January 1884, Dr. Sprung had announced that the wind 
at plane stations or on table lands changes with watch-hands in theforenoony and 
against watch-hands in the afternoon ; and on peaks that the change ia exactly 
the reverse. Dr. Pertner has analysed the observations on the Obir. and finu 
that the statement of Dr. Sprung is not confirmed. — Die Regeaveihaftniaae dea 
mslayischen Archipels, von A. Woeikoff (11 pp.).— Lancaater'a Unteraochnngea 
fiber die Gewitter in Belgien 1879, von Dr. H. Klein (5 ppO— Die BeaaeTaehe 

Formel bei unvollstSndiger Asq>litudenreihe, von Dr. E. Weihraach (5 pp.). 

Ueber den taglichen Gang der Bewolkung, von J. Lixnar 00 pp.). — ^Die fiegnn- 
rerhaltnisse des malaj^iscnen Archipela, von A. Woeikoff (29 pp.). Thia la n 
continuation of a previous article, and it deals with the rainfalfon the east of 
Java, which is much drier than the western part of the island. In condnding 
Dr. Woeikoff remarks that the prodigious daily falls noticed at Batavia and 
elsewhere do not bear such a high proportion to the total annual fdla aa holda ta 
certain much drier regions, as e^. the shores of the Caspian Sea. 
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tion ; tk densitlve Minimilirt ^Thermottkdt^ placed on ilie graM &r 
registering the Terrestrial radiation at nig^t ; a Snnshiiie Becorder 
for showing the duration of bright sunshine ; and a Thermomator 
inserted in the soil for showing the temperature at one toot beneath 
the surface. 

By these instruments, observed daily for a number of years, the 
Highest, Lowest, and Mean Temperatures of a locality can be ascer- 
tained, the ''Relative Humidity" (complete saturation of the air 
with vapour of water being represented by 100), the number of 
Rainy Days, and the total Rainfall. For Health purposes, as wdl 
as for the treatment of disease, the Mean Temperature of a pkoe 
is not the only, or even the chief, thing to be known, as the Hi^iert 
and Lowest readings, as well as the Range of Temperature, miut 
be taken into consideration in determining the most suitaUe climafte 
for the residence of persons afflicted with, or having a tendency to, 
any special disease. The Relative Humidity is also of great import- 
ance, as dry air agrees with ^me persons, whilst damp (moist) air 
is more suitable for others. The effects of moisture on healthy and 
on diseased persons vary very much according to the temperature. 
The Royal Meteorological Society receives returns of observatioiui 
made with accurate and verified instruments at 82 Stations, idiieh 
are regularly inspected by the Assistant Secretary. The monthlf 
results from these Stations are published quarterly in the Meteorth 
logical Record. The Society is always ready to give all informatioa 
to any one purposing to establish a Station, whether he is a FeUov 
or not. 

Although the Barometer is not a necessary instrument for 
ascertaining the climate of any particular place, it must not be 
supposed that it is an unimportant instrument ; on the contrary, it 
is of the greatest value in tracing the track of storms, in foreeast- 
ing weather, and in other ways ; but it is not required at every 
small Station, because variations in atmospheric pressure are neariy 
similar over a large area, and there are already a sufficient number of 
Stations in this country at which Barometers are to be found 
There is also another reason, viz. that the small variations in the 
barometric readings at any oie plac3 do not apparautly exert mieh 




direct inflneiice npon health. Snch a diminntion in atmospheric 
pressiure as is met with in balloons and upon very elevated plains and 
high monntainSy necessitates a closely corresponding increase in the 
bnlk of air inspired in a given time, and consequently exerts great in- 
fluence upon healthy and diseased persons. Thus at the present time 
many persons suffering from consumption are sent in winter to Davos 
Platz and other elevated Alpine places, partly to inspire a dry and 
an attenuated atmosphere. Loss of sight, hearing, and the power of 
moving were experienced by Mr. Glaisher during a high balloon 
ascent (probably to the height of about 87,000 feet) on September 
Sihy 18C2 ; but it is certain that these effects were caused simply, or 
chiefly, by diminished pressure. 

The Extremes of Temperature which man can sustain, if he 
have proper and sufficient clothing and food, are very great. In 
the Arctic regions a Temperature of —70^, i.e, more than 100° 
below the freezing point, can be borne without danger to health, 
although the cold is sufficient to convert mercury into a solid mass 
and to freeze petroleum. On the other hand, man has lived in the 
interior of Australia at a temperature of 120°, or nearly 90° above 
freezing point ; so that he can live and be in good health within a 
range of nearly 200^, which, as far as is known, no other animal can 
do. Fat foods, and suitable clothing and dwellings, enable man to 
live in cold climates ; whilst in warm climates evaporation from the 
ddn and lungs cools the body and keeps the temperature of the 
blood below the point at which the continuation of life becomes 
impossible. 

Ih a Paper read before the Hoyal Meteorological Society in 18G2, 
and published in Vol. I. of its Proceedings^ Dr. Tripe showed that 25*8 
per cent, of all the Deaths in London in the years 1859-61 from In- 
flammatory Diseases of the Lungs occurred when the mean weekly 
temperature was below 85° ; 17*8 per cent, when the mean weekly 
temperature was between 85° and 40° ; 14*8 per oenti when between 
40^ and 45°; whilst the mortality from that cause only equalled 4*5 
per cent, when the temperature was between 65° and 70°* The mor- 
tality fix>m Diarrhoea was shown to be only 9*2 per cent, of the total 
number of deaths from this cause, at mean weekly temperatures below 
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Thb Tbmfbbatxtbb Zomss of THB Earth, oonbidbbed in relation to the 

D ORATION OF THE HoT, TEMPERATE AND COU) PsRIODBy AND TO THE EfFBOT 

OF Tbmpbrature upon the Oroanio World. By Dr. W. EOppen, 
Hoii.Mem.B*Met.Soc.^ (Plate IX.) 

[Bead Hay 20th, 188^.] 

Both Man and the whole organic world have a twofold depende&ce ttpon 
elimate. On the one hand, temperature and water-supply have a direct 
influence upon the processes of life ; on the other, they exert an indirect 
influence by supporting or destroying other kinds of organisms. The direct 
dependence upon climate is most evident in plants and cold-blooded animals | 
the indirect effect of climate is the more important in warm-blooded animals, 
inasmuch as their bodies, by virtue of a wonderful mechanism, ei^oy an 
almost complete independence of the temperature of the surroundings. It 
is not so much the rigour of the weather that limits or prevents the settle* 
ment of mankind in the vast ice wastes of the Polar regions, — for we find, 
during a portion of the year, quite as great a degree of cold in parts which 
are comparatively thickly populated, — as the difficulty or impossibility of 
procuring suitable organic food, and especially the absence of food plants. 
Climatic diseases form a middle term between these two groups of causes, as 
they are beeoming more and more traceable to the effect of mmute organisms, 

^ Translated by J. 8. Harding, F.B.Met.Soc., from the MetearologUehe Eeit9ehr{fU 
Berlin, lor ICay 1884, 

IIXW IKBRBS. — VOL. XI. T 
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while foimerly they were regarded as the direct eftect of climate or of in- 
organic conditions. 

The direct effects of temperature also, which are evinced in sach a Biriking 
manner in the case of the higher plants, are of a dififerent kind ; for iimtance, 
the immediate fatal effect of a certain degree of heat most be distingnished 
from the influence which temperatures that fall within the limits necessar}' 
to life have on the rapidity and intensity of the processes of life. Whilst 
in our countries the obstacle to the cultivation of one fihrab is that it is 
exposed to frost, in another it is that in the short or cool summer the wood 
has not ripened, that is to say, the necessary annual cycle of the processes 
of life has not completed itself. In many cases also the available heat, 
although sufficient for individual existence, is not so for the formation of 
ripe seed, and hence propagation of the species is not possible without con- 
tinual colonisation or the assistance of man. We find here also manifold 
interconnection of the causes ; whilst, for instance, the unripened wood freezes 
more easily, on the other hand the partially frozen plant can make less use of 
the warm period when that comes. Wo know, from Sach's investigation, 
that the budding, and possibly also the subsequent growth, of plants proceed 
most rapidly at a certain definite temperature, termed by him the Optvnum 
temperature, and that they proceed more slowly in proportion as the tem- 
perature deviates above or below this amount imtil at a certain difference thej 
become nil ; then first apparent death, and, at a greater difference from the 
Optimum point, actual death, sets in. 

Higher organisms can only exist when the temperature of their sap does 
not rise above a certain point, at the highest between 40^ and 50^ C, and when 
it does not fall below a certain amount in proportion to its degree of concen- 
tration, which is, however, not far from 0° C. In the first case, coagulation 
of the albumen occurs ; in the latter case the sap freezes. This latter condition 
certainly only partially suspends life in many plants and also m some rather 
highly organised animals, and if a thaw sets in sufficiently gradually it is 
followed by resuscitation. An attempt has often been made to express 
by formulae quantitatively the undeniable influence of temperature on tho 
rapidity of development of plants. Complicated hypotheses, such as that 
the duration of a phase of development is proportional to the square (Qaetelci) 
or to the square root (Babinet) of the height of the temperature above the 
freezing-point, have met with no satisfactory reception. The recognition that 
it is only in the case of temperatures above certain sprouting temperatures 
(minima), which are different for all plants and organisms, that the length of 
the period may bo substituted for the height of the temperature* has rendered 
the idea of calculating from the freezing-point obsolete. 

The assumption that the product of the time by the height of the tempera- 
ture above such a base line gives a correct measure of the effect of tempera- 
ture on the plant has, however, even now zealous defenders, although it 
cannot be denied that this also rests upon arbitrary suppositions. It is not 
surprising that in the majority of cases tolerably concordant *; sums of 
temperature '' can bo obtained for the different years by the assomptiun of 
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different values for tliis base, especially where the base ia not directly 
detenulncd, bccanBe it is undeniable that vegetation is developed earlier in 
warm than in cold years, and it is only a question of the amount and 
character of this influence. The limits afforded by free nature within which 
the comparison is made are, however, very narrow. 

Under such circumstances, it appears more advisable to disregard all pre- 
conceived assumptions, and to keep only in view the duration of the time 
during which the temperature stands above or between certain limiting values. 
In this manner Griesbach has succeeded in rendering more intelligible many 
important limits of vegetation by the duration of the time of vegetation of 
certain plants. He showed that their distribution ceases where the period 
during which the extreme conditions for the vegetation of the plant are 
favourable sinks below a certain limit. 

On making a critical investigation into the areas of distribution of the 
growth of timber trees in Russia, I was especially interested by a peculiarly 
formed belt, in which the limits of many of the commonest trees and shrubs 
of Central Europe fall, and which stretches from the Gulf of Finland east- 
wards to the Ural, and then southwards and south-westwards to the lower 
parts of the valleys of the Volga and tlio Don. In this belt of about only 
800km. in breadih, we find the limils of tlie Oak (Qucrcun 2^^dtwculata)f 
Elm (Ulnius effusa)^ Maple {^Acer platanoidea)^ Hawtliorn (Cratae«jus Oxya- 
cantha)y Hazel (Curylun avellana), Spindle tree {Kuonymus verrucosus) , and 
the Crab Apple {Pyrus nialus) ; and these are at the same time the farthest 
north-easterly representatives of tlieir genera, — while some other kinds of 
treeSy such as Alnu$ glutuwsa, Prunus ipiuosa, and lihaitinus cathartica, 
whose limits also fall within this belt, possess very near relations {Alnus 
incana, Prunus paduSf Rhamnus frauyula), wliich go further to the north. 

In Western Russia the Lime and Ash also reach their limits together with 
the trees just mentioned ; but in the east the Lime grows somewhat further 
to the north than this, even beyond the Ural, while the Ash remains behind 
towards the south-west, so that it only reaches the Volga somewhat below 
N\jni-Novgorod. The northern arm of this limiting belt lies where the 
normal duration of the period, with daily means above 10° C, lasts less 
than four months. The south-easterly arm is bounded by the continental 
steppes, which are unfavourable to all tree-growth, as there is insufficient 
rainfall for the high rate of evaporation. There is no doubt that in both cases 
historical (geological) conditions also, such as competition with other organ- 
isms, co-operate in determining the special position of these limits, as the 
same species may be cultivated by man somewhat to the north, and to the 
south-east, far beyond their natural limit of disti'ibution. Isolated stations 
where these could thrive beyond this limit without human aid undoubtedly 
exist in considerable number in Northern Russia and especially in Western 
Asia, bat their great distlmce from each other and their small extent, in 
the midst of a foreign vegetation, which is better fitted for these conditions, 
renders the immigration and the mamtenance of the species in these parts 
very difficult. 
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The Polftr boundary of tree-growth is a still more important limiting line 
of a similar nature, and coincides very closely with the isotherm of 1(JP C in 
the warmest month. Where the normal duration of the interval with daily 
moans above 10° C amounts to less than a month, trees no longer ooenr, 
oven in a stunted condition, and the last forest islands in the Tundra lie every 
where close to this border line ; on the other hand, the eold of the winter 
has no noticeable influence on tree-growth, and in the whole spaeioiu badn 
of the Lena, as well as in the greater part of that of the Jenissei, Ic^ forests 
still flourish on a soil which thaws only in its uppermost strata. Nor does 
the mean temperature of the year in any way determine the conditions of 
vegetation. 

Wo see how powerfully both the last-mentioned thermal limits — the dura- 
tion of the mean temperature above IQP C for one month and for four months— 
afiect the conditions of human life, when we mention that the eoltore of 
wheat nearly corresponds with the latter — the limit of oak trees ; while 
beyond the forest limit not only is any kind of agriculture impossible, but 
the only animals of chase are almost exclusively to be found in the sea* It 
is easily perceived that the shortening of the time of vegetationy where agri- 
culture is possible, affects man in a more direct manner by eoneentrating all 
his field work into a few months, and forcing him to find other em]^oymait 
during the long winter. Thus the contrast between the latter and the dream- 
like short summer of the North must influence the psychical dispodtioDS of the 
inl^bitants of these climes. 

Starting from such points of view, I have endeavoured to represent upon 
the chart the temperature zones of the earth from the standpoint of the 
permanence of temperature above or between certam \* base valaes," accord- 
ing to the actual conditions prevalent upon the surfiice of the globe, without 
reduction to an ideal uniform level. Hie construction of a chart aecording 
to the distribution of temperature reduced to sea-level would have been much 
simpler ; but I consider that the laying down of the conditionB of tempera- 
ture of the lowermost air-strata in contact with the actual snrface of the 
earth to be more instructive, especially for the application of the ehait to 
vegetable, animal and agricultural geography. I shall refer finrther on to the 
method adopted, and shall only remark here that I have pmrposely avdded 
going into small details, in order not to mask essential features by intri- 
cate representation of doubtfbl details. In the case of monntainB, I have 
therefore only given those extending over wide regions, and have disregarded 
the others ; this was the only method practicable, owing to the snuJl eeale of 
the chart. 

I have chosen ad the base, temperatures of 10^ and 20^ C in the daify means, 
and as the characteristic interval of time, in accordance with the above- 
mentioned relations of the *' tree limit '* and of the "Oak climate,*' one and fear 
months. The consideration of the daily changes of temperatore would intro- 
duce a very interesting completion of the picture, but it will be proper 
for many reasons not to complicate the construction of the ehart by 
these considerations. Other factors in the behaviour of temperature must 
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also exert a conBiderable inflaence upon the organic world, each as the varia- 
bility of temperature hoth in Dove's sense and in that of Hann. For what 
we represent in oharts, and consider to he available for plants according to 
the mean values for many years, is not available in individual years; and 
where the temperatures of the years vary much, the occasional unfavourable 
seasons (which occur sometimes in successive years) will make the actual 
oonditions worse than they appear to be from the normal values. An example 
of such an e&ct might be given in the Mure of the Oak and its accompany- 
ing trees in South-west Siberia, where, according to the mean values, although 
in a somewhat narrow belt, an ** Oak climate " prevails and the rainfall is 
quite sufficient for luxurious tree-growth; nevertheless the Oak and its 
associates above-mentioned do not reach beyond the Ural. Only a few repre- 
sentatives (as the Alniu gltUinoBo) appear again in the first outlying slopes 
of the Altai mountains in island-like isolation. In the Barabi, on tiie con- 
trary, Birch is almost the only timber, and grows most hixuriantly. Aa in 
Western Siberia, the mean variability, in Dove's sense (mean departure of a 
single year from the normal value), is greater than anywhere else in the 
world, we need not seek other causes for the exclusion of the above-named 
kinds of trees than the effect of this element, supported by another which 
also reaches extraordinary magnitude in Western Siberia, namely the varia- 
bility, in Hann*s sense, or the mean amount of the variations of temperature 
from day to day. 

The number of combinations which the said limits of duration (one, four 
and twelve months) and of temperature {l(f and 2(f C) may form is certainly 
large. But practically only certain of them come into consideration, and 
therefore only seven different belts are distinguished in the accompanying 
ehart, six of which are repeated in the northern and southern hemispheres, 
and these are often spUt up by mountains or by the contrast of conditions 
between land and sea. 

1. The Tropical Belt embraces, according to our definition, the parts of 
the earth's surface in which the normal temperature always stands above 
SO^ C. As these, with few exceptions, only rise above 80^ in continental 
parts on the northern edge of the belt in the warmest month, its characteristic 
is uniformly high temperature with small yearly variation, the division of the 
year depending only upon rainfall, &c. The belt stretches on an average 
firom 90P N to 16^ S, but its breadth is subject to considerable oscillations, 
boeaose it is limited by cold currents on the west coasts of the continents, 
and partly by radiation in the interior of the continents at* the time when 
the sun lies over the other hemisphere. It is still more limited by elevations 
<rf the land, while the warm currents on the east coasts and the uniform tem- 
peratoie of the oceans push the boundaries of the belt further polewards. 
The Tropieal Zone, moreover, in East Africa and America is for the most 
part traversed by meridional mountain chains. Islands and coasts swept by 
tha Trade Winds near the Equator show the character of this zone most 
f learly. The following examples will illustrate this-— 
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SamoA. Cayenne. ParA. Zanzibar. Cdombo. BaUTia. 

Coldest month 24*1 2G*1 26*0 25*2 26*5 25-8 

Warmest month 26-7 277 277 28-1 28-6 26*4 

2. In the Sab-tropical Beltn moderate temperatmres prevail for at the least 
one month, and at the most eight months, while in a hot season, four months 
at least in length, the high declination of the snn comes fnlly into account. 
Higher extremes of heat are reached in this belt than in the vicinity of the 
Equator, owing to the longer days and less amount of cloud. On the chart 
this belt is found separated in many parts into two or throe sub-belts by red 
and blue tints. An almost tropical sub-belt, where the temperate and there- 
fore relatively cool season, with the daily mean under 20^ C, is only short and 
embraces less than four months, can be separated from the rest of the belt, 
in which the hot season lasts less than eight months. This remainder of the 
sub* tropical belt in the Southern Hemisphere and on the oceans generally 
(except on a small strip on the east coasts of the continents) exhibits no 
specially cool months with temperatures under 10° C. On the continents of 
the Northern Hemisphere, however, it includes extensive regions in which 
the temperature of the coldest month falls below this figure, and where we can 
therefore speak of a real winter. China Proper and the Southern States of 
the American Union belong, with the exception of the Southern Coast border, 
as much to the wintry portion of the Subtropical zone as do the sonthem 
section of the Aralo- Caspian basin, the central parts of Persia, Syria and 
Arabia, as well as parts of Greece and Southern Italy. 

Material was wanting for drawing the red line over the seas and in the 
mountains of the lower latitudes, and these would have been worthless in 
those cases where the whole yearly oscillation is so small ; for where the 
temperature of all months is at the most a degree or two different from 2(f , 
it is somewhat indifferent whether this occurs for less or more than foar 
months. Both belts are broad, and their difference important only where, 
as in the Sahara, the yearly oscillation of temperature is great. 

8. The Temperate Belts of both hemispheres are split up into several 
sections, having this in common, that the moderate temperatmres (10^-20^ C) 
last at least four, and the hot (above 20^ C) not more than four months. 
The two first sections of this belt, denoted by violet and dark bine, arc 
complementary to each other, since the one, which never exceeds 20^ C or 
falls below 10% C (denoted by ''constantly temperate**), suits tiie oceans, 
the other, denoted by *' hot summer/* in which the temperature for one or 
more months falls below 10^ C, suits the continents. The third section, on 
the contrary, denoted by ** summer temperate, winter cold,*' forms an almost 
continuous belt around the whole Earth on the polar borders of both the 
others, and is separated from the constantly temperate belt by the isotherm 
of 10° C of the coldest month, and from the "hot summer** belt by the 
isotherm of 22° C of the warmest month. It seemed more instructive in this 
case to take tliis higher value, instead of 20° C, because it gives a better 
climatic limit, while the other would confine the belt, '< temperate with hot 
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Bominer *' to a small strip. A new intermediate district is certainly here and 
there produced thereby, where from one to three months exhibit over 20° C, 
bat none 22° C. But this is not important enough to require representation 
upon the chart. 

(a). The *' temperate with hot summer '* belt has a close relationship 
with the exterior " cold winter'* portion of the sub-tropical belt, from 
which it is only essentially distinguished by the duration of the hot 
period. In this belt vegetation generally, except in Eastern North 
America and in East Asia, suffers regularly from drought in summer, so 
that irrigation is necessary for gardening, and partially also for agricul- 
ture. The high temperature only indirectly injures vegetation, in so far 
as evaporation increases. But as in these latitudes the great heat in the 
summer of continental regions is generally associated with little cloud 
and rainfall, heat and drought arc closely connected in the greater por- 
tions of tliis belt, and the continental parts of it, being deserts or steppes, 
offer a strong contrast to the northern forest region. The combination 
of heat with humidity, which during a great portion of the year charac- 
terises the tropical belt, only occurs in the sub-tropical and in tlie ** hot 
summer ** belts in the monsoon districts of South and East Asia, as 
well as in the south-cast border of North America and Brazil. 

(h.) In the northern hemisphere, if wo disregard the tropical 
mountains, the regions with constant prevalence of moderate temperatures 
form two separate areas in the Atlantic and the Pacific Ocean. In the 
southern hemisphere, however, the belt of this character is only inter- 
rupted by the South American continent, as it passes southwards of 
the southern points of Africa and Australia. But another striking 
irregularity is seen in the southernmost parts of the two last-named 
continents ; isolated districts appear in which the temperature of the 
coldest month sinks lower, owing to the influence of the continent, than 
over the sea at its polar limit, and falls below IQP C. The ** temperate 
hot summer " belt is only represented in the southern hemisphere by 
three small continental areas. 

{c) The third and exterior of the temperate belts, which we may 
call the *^ temperate with cool summer " belt, is characterised by a mean 
temperature lying between 10° and 20° C during at least four, and at most 
eleven months, and below 10^ C for at least one, and at most for eight 
months. But months with a mean temperature above 22° C do not occur. 
The chart shows that this belt, which is at present the chief seat of human 
culture, terminates in the east with the Altai mountains, reappearing 
only in the Amur territory ; and in fact this is nearly the case, and this 
condition is reflected in the vegetation in an increased degree (see 
above) in the disappearance of almost all leaf trees in the neighbourhood 
of the Urals, and their re-appearance in the Amur territory, — while 
between these regions the Siberian Pine Forests reach as far as the 
steppes of Central Asia in Western Siberia, only with occasional patches 
of Birchwoods, But the extreme steepness of the yearly temperature 
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curve, which is necessary for the disappearance of this belt, is not 
completely attained. A July of more than 22^ C would be reqiunte 
for this, with a mean temperature of less than 1(P C in the months of 
both May and September. At no known station does this diilereDce 
reach the required magnitude of 12^ C, but it does reach lOP-1 to 
11^*1 C in Nertsohinsk, Blagowestschensk, and Selenginsk ; 9^ to 10° C 
in Semipalatinsk, Barnaul, Irkutsk, and Urga. Accordingly the temperate 
belt, with summers of sufficient length, but without regular heat, is not 
entirely extinguished, on the northern limit of Central Asia, but at all 
events it is only represented by very narrow and irregularly Conned 
bands (principally owing to the mountainous nature of this b(»der 
district). 

4. The cold belt which here joins on the pokr side, in which the number of 
temperate months sinks under four but not under one, and the period of 
vegetation is very much abbreviated, forms a continuous ring round the 
globe in both hemispheres. The cause that the breadth of this ring in the 
southern hemisphere is much less than in the northern, is the sB^^t 
yearly variation of the temperature in the former, for in the southern 
hemisphere the difference between the latitude, where the coolest month 
sinks below 10° C (about 40° S) and where it is ft^owed by the warmest 
(about 49°), is for this reason incomparably smaller than in Asia, where on 
the 100th meridian E the first limit lies in 22° N, and the latter in 
72° N. The distances are therefore as 1 : 5^. Over a great pari of the 
northern belt the ground, which in summer at a certain depth (eompletdy 
at a depth of 28m.) maintains approrimately the mean yearly tmnperatnre, 
does not thaw at all, although not only fine forests but in some jj^bces even 
cornfields thrive well at the surface. The dotted blue line, which, however, 
cannot lay claim to any accuracy, exhibits this extension of the froisn 
ground. Owing to the paucity and inaccessibility of materials, I have used 
Wild's calculation for the drawing of the lines, according to which the limit 
of the frozen soil must coincide nearly with the yearly isotherm 6f — 2° G. 
I have not been able to take account in the chart of isolated patches of 
smaller extent in this district, which must exist with every hi^^ mountain 
system. 

5. Neither did the scale of the chart allow of a representation of the 
analogous exceptions to the greatest defect of heat in the polar belts. Only 
the accidental extension of the large regions of this kind in Central Asia have 
been regarded. The Equatorial and lower borders of this region do not 
coincide every where with the limit of tree-growth, because the defective 
summer temperature is certainly the most important, but not the only, cause 
of the failure of trees in this region. The cause of the failure of trees in the 
vicinity of the sea in high latitudes is only partially owing to the depression 
of the summer temperature by the sea, but partially due to the greater force 
of the storms, which in much lower latitudes, as for instance in North-west 
Germany, interfere with the tree-growth near the sea by whipping off the 
twigs where there is no shelter. On exposed coasts and islands the limit of 
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fiuliure of trees is reached, as, for instance, on the Aleatian Isles — in a region 
where to all appearances the temperature reaches and exceeds 10° C for more 
than one month. And the same thing obtains on free plateaux and mountain 
peaks, where also the violence of the winds reduces the tree-limit much 
below the height which it attains on protected hillsides and in valleys, — of 
which a fine example is given in the JaiUl mountains of the Crimea. It is 
easy to perceive that in many cases it is not one single hurtful condition, but 
the co-operation of soTeral, that prevents the thriving of an organism ; as each 
individual attack diminishes the power of the organism to overcome others. 

In order to obtain an idea of the distribution of the air temperature at 
the actual surfiEice of the earth, there is no other way than the use of 
OK^^raphic maps and calculation of the heights to which a certain temperature 
corresponds, from the temperature of any one level, and from the vertical 
decrease of temperature as deduced for the district and season, or as it may 
be assumed by analogy. It would be utterly absurd to attempt to draw the lines 
for such a chart merely from the direct data of a few accidentaBy distributed 
meteorological stations. The chart, moreover, as the first of its kind, needed 
only to represent the main features correctly ; so that great accuracy in the 
oaknlations was not requisite. The assumed decrease of temperature amounts 
to P C for from 150 to 200 metres. The much more gradual decrease in 
winter, which characterises the continental northern regions, does not come 
into consideration for our purpose, as that falls far outside the season of 
vegetation. For my original level I have taken either the level of the sea 
and the existing isothermal charts as a basis, or else that of a station or group 
of stations for which the data have been well determined. For the United 
States and Norway, the charts of Schott and Mohn respectively were taken, 
which represent the distribution of temperature at the actual surfoce of the 
earth ; those of Bchott certainly refer to the mean of the seasons, and in 
using them I had first to apply a correction to reduce them to the period I 
had selected, which was done by means of a graphical interpolation with the 
help of the numerical values from neighbouring stations. The most impor- 
tant limits of height deduced for our regions in the mountainous parts of the 
earth may be shown in round numbers in the following table (p. 264) : — 

If we compare our Chart with the representations of yearly and monthly 
isotherms, which are now so common, we shall find at some points impor- 
tant differences, irrespective of the fact that on the existing charts of the 
worid the isotherms are not yet given for the actual surface of the earth, but 
always for the ideal level of the Sea. In general the lines of our chart, if 
they had been reduced to the same level, would have coincided much more 
closely with the parallels of latitude than the yearly isotherms do. This 
eOResponds to the analogous behaviour of most of the limits of distribution 
of plants, which has been long remarked, and is in a great measure ascribed 
to the influence of light, of which tiie distribution is regulated by latitude, 
and has not such irregularities as the distribution of temperature. Our chart 
will show, howcTer, that a great part of Uie limits of distribution are directiy 
jl^iennined by the temperature conditious of the vegetatiou season. In fact, 
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Uppeb and Loweb Limits of tha Belts, m Metbss. 



District. 



Mexico 

Eqoatorial Andes 
Peru (W. dedivitj) 

Bio Janeiro 

Qoyana 

Gaboon 

AbjBsinia 

Ceylon 

The Sonda Isles ... 

Himalaya 

CancAsas 

Armenia 

Altai 

Alps (S. declivity) 
Algiers 

Natal 

Gape of Good Hope 
OhiU in 33 8. Lat. 



Tropical. 



0—500 
o— 1000 

0—200 
o — 1000 
o — 700 
o — 700 
o — 1050 

o— IIOO 



Snb- 
Tropical. 



Conatant 



Temperate 

.n.L«»o. »» jTempcrate. 
sammar. j *^ 



500 — 1700 
1000— 1500J 
o — 200 

200 — IIOO 

1000 — 1300' 

700 — 1000 

700 — 1600 

1050 — 1600 

IIOO — 1300J 



Temperate 
"Cool 



1700— l8oo|2200— 2700 2700—3600! 
1500—3400 3400—3600 

200 — 1200 
IIOO— 

1300— 

1000—2400 

1600—2300 

1600—2800 

1300—2800 



0—1600 1600— 1800 

— ] 0—340 

o — 850 850—1600 



0—800 



0—500 



I 



o — 500 
800 — 1650 



500-^50 

0-450 



1200 — 2000 



2400 — 2800 
2300— 3300 



i 
2800—3000! 



1800—3600 

340—1350! 
1600—2600 

o— i8oo| 

500—1400 

1650— 

950—2200 

450— I 
0—1700 



the difliricts on the chart in a great measure agree with tboee on Grie8ebach*8 
Geographical Charts of "Bltaiis (Vegetatiomier Erde) ; also in Petermaim'B 
MiUheilungen 1866 and Engler's Oexhichte der Pflanzenxcelt (also in 
Meyer's CJonversations-Lexicon, Yearly Supplement Y.). 

This agreement could with advantage be carried further by paying greater 
regard to the mutual relations between the geography of the organisma and 
climatology. But the present climate is only one of the two moat powerfnl 
ii^ctors in the distribution of organic beings. The second, which is at least 
as important, is the historical. Engler has successfully devoted himself to the 
gratefbl task of separating these two factors in his researches and also in his 
graphical representations ; but a great deal remains to be done in thia direc- 
tion, in order to illustrate more clearly the geography of the organisms. A 
precise statement of the position of the question by resolving it into its 
separate factors will do more to advance the science than continually drawing 
up new divisions of the Earth according to kingdoms of Flora or Fauia. 
And as man urgently requires system, especially so long as he is not able to 
command the material, the strict carrying out of various specific diviaionB 
according to fixed specific points of view will do more to farther the subject 
than somewhat premature attempts to devise better natural divisions, embrac- 
ing all characters. 

If, in conclusion, we cast a glance at the relations of the temperature belts 
represented in the chart to the races of mankind and to civilisation, the &ctis 
strikingly prominent, what an urgent need the present leaders of civilisation, 
the Europeans and their descendants, have of a cool season to invigorate 
their forces and brace them up for fresh campaigns in the development of 
tli(it restless struggle '' after a happy golden goal '* which is the fundfunentfj 
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condition of civilisation. A hot, even a very hot, summer does not prevent 
breathless "going ahead" in America; bat where, however, the heat, even 
if tempered, extends over the whole year, and where the stimulating winter 
no longer obtains, Northerners who have brought with them ideal objects of 
work or have great speculations on hand may be able occasionally to go on 
for years ; but indolence and listlessness is certainly the characteristic of the 
human race in such regions, and eventually seizes, if slowly, the more surely, 
upon the European immigrants. Further, so far as Europeans are concerned, 
there is the well-known impossibility of doing hard bodily work, or of exposing 
themselves unprotected to the sun in this zone on the continent without 
danger to life — a bar to activity of which the causes are not yet sufficiently 
explained, and which at sea, on board ship or on oceanic islands, does not 
exist to nearly the same extent. Hence the- formation of colonies with 
purely European population in these regions is impracticable, and the white 
man can only hold a footing there as master over subjects of another race 
and only in isolated pursuits. But, as t)ie chart shows, latitude does not 
entirely decide the matter, because there are provinces in every latitude, 
high up in the mountains, which offer the conditions of temperature required 
for white men, and which also presumably might maintain a compact popu- 
lation of European race — ^provided means of communication, which are 
generally deficient, and sufficient protection of rights were assured. 

Chreat increase of intercourse has transferred ih& centre of civilisation in 
the course of time from those countries which are richest in natural pro- 
ducts, continually further and further towards those which are poor in such 
products, but which are favourably placed for intercourse, and inhabited by 
a population with a highly developed sense of enterprise. Thus the civilisa- 
tion of the old world has wandered out of the sub-tropical belt, where it had 
its chief seat up to the sixth century b.c, into the zone of '< temperate with 
hot summer,*' while the belt with moderate cool summers, with the exception 
perhaps of the highlands adjoining the old civilised countries of Mesopotamia, 
Sse, still lies buried in the depths of barbarism. In the course of the middle 
ages the difference in culture of these two belts in Europe became more and 
more equalised. The complete transference of the central point of intercourso, 
and also to some extent of the power, of Italy and the Levant to the Iberian 
Peninsula and from the Baltic to the North Sea in the period of the great 
discoveries, took place from east to west within the same belt. The speedy 
decadence of the power of Spain and Portugal, and the rise of Holland and 
afterwards of England, rendered, however, the translation of the centre of 
gravity of human civilisation towards- the cooler zone an accomplished fact, 
and this the continually high standard of civilisation of the northern half of 
Italy, and its fresh advances in the most recent times, has not been able to 
alter. 

In America also the analogous transfer of civilisation from the warm to 
the cooler countries is striking enough in the period since the beginning of 
the European settlement. But the old indigenous civilisation of this continent 
belonged here for the most part also to tho temperate climate, as it was 
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concentrated on the plateaux in Peru as well as in Mexico, — and it is only in 
Yaoatan that rains of splendid buildings, now overgrown by tropical prinusval 
forests, are to be found. The advantage which temperate climates possess 
over hot ones in awakening the sense of enterprise and the stamgc^ after 
greater things is shown, therefore, in Ameriea|even mofe than in the Old Wocid. 
The more generally this principle becomes prominent, however, the move 
most the very isolated exceptions to it attract our attention, whete we find 
grand rains and remains of a comparatively high civilisation in the tropical 
lowland. Soch are fomid nearest the Equator in Burmah, Siam, and Java. 
Others must decide whether the circumstance that we find them in Hindftstan 
and Tueatan in the neighbourhood of highlands with a temperate elimaie, and 
in a certain genetic connection of the inhabitants with the latter, is essential for 
explanation of this exception. But, generally speaking, we must <ljgti«gpirfi 
between, on the one hand, the forced enterprises of individuals, or of a caste 
raling by despotic power over the inert masses, as we find them prominently 
represented in the hot countries ; and, on the other, the sense of enterprise of 
the people itself or of a great portion of it, such as we find it with the 
population of the Mediterranean, and later still more with the populations of 
the Hanse Towns, Dutchmen and Englishmen. The first find the most 
fiivourable ground where the richness of natural production facilitates the 
nourishment of great masses of men, while their indolence renders it an eaqr 
task to sutgugate them ; while the latter for the most part take root under 
exactly opposite conditions. 

The d^Eusion and energy of the human race in the temperate xone has 
resulted in an attack upon the geographical distribution of the animal worid, to 
which as a rule sufficient attention has not yet been paid. By the extirpation 
of the large mammalia in this zone this attack had even in very early times 
created a much wider gulf between the tropical and arctic animals Hum was 
given to them by nature. It has confined to thetorrid zone those animals which 
belonged to it in common with the temperate zone, and those whose area of 
distribution embraced the temperate and the frigid zone have been similar^ 
confined to the frigid zone. Andin this way it happens that the disooveries in 
Quateraary caves give us a mixture of animals of different climates, such as the 
lion and the reindeer, the hycena and the arctic fox, the hippopotamus and the 
glutton. This would be inexplicable if we did not, even at the present day, 
find a similar if perhaps not quite such an extensive connection in those parts 
of the temperate zone in which a thin population with a very low stage of 
civilisation still exists. I refer to the Amur, where a short time ago, certeinly 
in a small district, the tiger preyed upon the reindeer. 

On the other hand, there are animals which, following the diffinrfon of the 
human race, extend their region of distribution, especially towards the c(dd 
zone ; and not only parasites and domestic animals, but also such game 
animals as the hare, are included in this case. The deduction of changes of 
climate from the distribution of the higher fauna is therefore only possible by 
examining the question from all sides, 
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DISCUSSION. 

Mr. Archibald said that Dr. Kdppen'8 maps of temperature zones were 
extremeW intcrestine. One very {Striking feature was that tlie Iiot regiouH 
cxtendcatto far south of the equator, but thi.s could be accounted for when it 
was remembered that the zones represented the duration and not the degree of 
heat It was pretty evident that tliese zones took no account of range of 
temperature, since from the map it would appear to a casual observer that the 
southern part of India was considerably, hotter than tlie nortliem, whereas it was 
well-known to Anglo-Indians that in summer the North-west was considerably 
hotter than the southern parts. 

Mr. Baldwin Latham said tliat for some time past he had observed the 
temperature of trees. A hole was bored in the trunk of a tree and a thermometer 
Inserted, which was read two or three times a day, and during different seasons. 
The results of these observations showed that there was something else besides 
temperature which destroyed trees and influenced their growth ; and tlie most 
important of the otiier causes at work was the amount of ^loisture.. This was 
particularly noticeable in the case of the ash and the oak, the ash appearing in 
Dud before the oak when the condition of the groimd was dr}', but the oak 
coming into bud first and the ash being very late when the season was wet and 
cold. The ash was before the oak tliis year, the ground being in a dry condition. 
Trees could survive great cold, but not when combined with wetness of soil. Of 
course the growth of trees depended to a great extent on the character of the 
soil, and in fact the best test of the fertility of soil was the perfection of the 
culture of certain kinds of timber trees. 

Dr. Marcet corroborated Dr. Koppen*s remarks as to the effiect of heat and 
cold on the energy and working abilities of man. He had for several winters 
lived in the South of France, where the weatlier is always warm, and could 
testify to the difficulty that was experienced in carr^-in^ on his work there. He 
then described tlie physiological effects of heat and cold in regard to their effect 
on man in the exercise of his functions. 

Mr. Lauohton, referring to Mr. Latham's remarks, said that in the case of the 
ffreat prairies of North America the absence of trees was considered by the 
American surveyors to be due not directly to the dryness of the climate, but to 
the great fires induced by the dryness. He also drew attention to the remarkable 
development of ferns in comparatively cold climates, as, for example, the higher 
latitudes of the West coast of South America, where the weather was uniformly 
cold and wet, but with no great extremes, and where ferns flourished in abuna- 
ance. With respect to the effects of heat on man. it is a matter of familiar 
remark at all tropical seapoHs that naval officers go a[)Out in the heat of the sun 
without iniury, in a way that no one else — except coolies — would think of doing. 
Perhaps this may be due to the effect of sea air on the constitution, which Dr. 
Koppen seems to refer to. 

Mr. Archibald remarked that the growth of ferns appeared to be chiefly a 
matter of moisture. At Darjiling, where the rainfall was 120 ins. in the year, 
the ferns were most luxuriant. The mean temperature of Darjiling was about the 
itame as that of London. 

The President (Mr. Scott) said that the charts exhibited the duration of 
heat and cold, and that the reason for the area of the hot regions extending so 
far south of the equator was that those parts of the world have less range of 
temperature than those lying to the north, and consequently the number oi hot 
months was greater. He hm been informed by the late Mr. £. Blyth, for many 
years Curator of the Botanic Gurdens, Calcutta, that while at that place there 
were great difficulties in making European fruit trees, such as apples, grow : it 
was the fact that in some parts of Hindostan the extremely hot summer played 
the part of the polar winter, checked the flow of sap in the tree, and allowea it 
to harden its wood, so that under these circumstances the trees of the temperate 
sone fruited in the torrid. 
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On THE Equivalent of Beaufort's Scale in absolute Velocity of Wind/ 
By Dr. W. Koppen, Hon. Mem. B.Met.Soc. 

[Bead May 20th, 1885.] 

I WIS^ to lay a few remarks before the Society with reference to the paper 
by Mr. Charles Harding, which appeared in the Quarterly Journal for 
January last (p. 89). I am glad that Mr. Harding has broaght under dis- 
cussion the extraordinary confusion which still exists with regard to the 
comparison of the different methods of estimating or measuring wind-forco. 
It is not difficult to find instances in the literature of the subject which differ 
as widely as, or even wider than, those quoted by Mr. Harding, as n^ards 
the value assigned to the same figure of the Beaufort scale. I diall quote 
three English authors as examples : — 

Bkaufobt Scale. 4. 5. 6. 7. 8. 



Sir W. Snow Harris— Statute miles per hour 10 16 18 19 23 
Smeatoii „ „ „ 28 82 40 66 60 

miiie {Naval \ Qrigi._Naut. miles per hr. — 14 17* 23 28 

1877,^78) i ^^^•— ^*^*- - " - 16 20 26 31 

But those figures, and the greater part of other existing data, are arbilrary 
assumptions based upon very weak empirical or hypothetical foundatioDs, 
and cannot be accepted as authoritative utterances. 

I have taken Sir W. Snow Harris's figures from Findlay's North Atlantic 
Memoir (p. 179, 14th Ed.). The experiments with Lindas Anemometer 
referred to there appear to be intended only for calculating the relation 
between the velocity and the pressure of the wind ; I do not know on what 
basis the relation of both to Beaufort's scale rests. 

As the lower numbers of Beaufort scale are based upon the speed of the 
ship, and the higher upon the amount of sail carried, it would not bo 
impossible to calculate on the principles of Hydrodynamics the wind veloci- 
ties corresponding to these different rates of speed or amounts of sail (and 
consequently to the degrees of wind-force), for a given form and stability of 
the ship, paying due regard to its rig, both in still water and carrying 
certain amounts of sail. But the problem is so compUcated and the 
calculation at present so devoid of all the necessary data, that we are 
absolutely driven to the purely empirical inethod, namely the determination of 
the required relation by comparisons of estimations with simultaneous 
anemometer readings. There are not many investigations of this nature, 
although they are tolerably easy to carry out. We must certainly content 
ourselves in most cases with estimations made on shore, because anemo- 
metrical observations at sea are both rare and difficult. In order that such 
comparisons may yield definite results, the estimations most, of course, 

^ Translated by J. S. Harding, F Ji^et.Soc. 
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actually correspond to the figures of Beaufort's scale, and the anemometer 
readings must denote the actual wind velocity at the very place for which the 
force is estimated. We are frequently too exacting in the former respect ; 
for an accurate determination of Beaufort's scale according to the definitions 
is hardly possible, owing to the great variety of ships and of circum- 
stances, and it becomes really only a question of the meaning which observers 
at sea generally attach to it. With regard to this, I can confirm — ^from our 
experience at the Deutsche Seewarte — Gapt. Toynbee's remarks as to the 
close agreement shown between the estimations of different observers both at 
sea and at coast stations. On the other hand, too much confidence is 
usually placed in the scales with which our anemometers are provided. 
These are nearly all graduated on the assumption that Robinson's cups move 
with one-third of the velocity of the wind, whereas it has now long been 
established that cups of the usual dimensions move quicker — with about 
two-fifths of the wind's velocity, and more. I only know of two direct 
and somewhat extensive comparisons of Beaufort's scale and of wind velocity 
measured with Robinson's cups — ^that by Mr. R. H. Scott in the year 1874,^ 
and that by Dr. Sprung in the year 1879.- Mr. Harding only quotes the 
first of these, and from a later reprint ; the second is not even mentioned by 
him, nor is a short article in the Oesterreichischen Zeitschrift/iir Meteorologies 
1B79, p. 802, in which I have endeavoured to combine the two investiga- 
tions. I think, however, that Dr. Sprung's investigation merits very special 
attention, both for the extent and the nature of the materials used and for 
the close agreement inter se of the results obtained. One disturbing element 
in this discussion is that the constants of the anemometer were not deter- 
mined, a defect I have, however, endeavoured to remove (in a similar 
way that Prof. Mohn has lately done) by calculating them by analog}% from 
the size of the instruments, in accordance with the experiments made at St. 
Petersburg — a deduction which I was able to test and confirm entirely by 
moans of one of Prof. Recknagel's compared anemometers which was for 
some time erected at Hamburg near that of the Deutsche Seewarte. I found 
in this way that instead of the constant of exactly 8, according to the old 
Robinson hypothesis, it amounted to only between 2*84 and 2*40, — in 
round numbers 2*4, — in the anemometers of the stations of the Seewarte, 
where the arrangements of the instruments are as nearly as possible similar; 
while, on the other hand, a correction for friction of about 1 metre is to bo 
added to the indications. Dr. Sprung, in his analysis, has compared the 
estimated wind-force with the mean anemometric velocity from 8594 obseiTa- 
tions made twice daily at four stations of the Seewarte, in the years 1876-78. 
The following are the anemometrical velocities for the four separate stations, 
with their means and the calculated true velocities of the wind in metres per 
80Cond| corresponding to the different degrees of the Beaufort Scale : — 



1 Quarterly Journal of the Meteorological Society, Vol. II. p. 100. 

2 Archie, der Dcutschcn Seewarte, Vol. II, No. 1. 
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The iodintiouB ooirespoDdiiig to the vind-foroe of Beanfort Soak hm 
no real importanoe. For the flgnrei 1 to 7, ao inorewe of wind Tolooit; of 8 
milea per honr ooirespondB to an increafie of one degree in ttie irind-foree. 
Bat Boeording to the Ueteorolo^e&l Office valnee it should be 6 to 6. Above 
figure 7 of Beftufort's Seale, at all ereata, the valse of eaoh degree ia vcrj 
mneb greater. 

As a second cheek npon the above figures I hare compared the monthly 
means of the estimated wind-force with those of the anemometrical indioationi 
(of two a^JMent hoars) for Hamborg. For this purpose I need the pnbliea- 
tione of the years 187S-80 ; but for the maximnm wind-forces only, which 
were insnfficirntly represented (6 months only), I have also inelsded the 
years 1881-2. The observations at this station were taken by differeDt 
observers, the m^ority of whom were formerly sailors, as were also ths 
observers at the other stations of the Seewarte. The following table contains 
the fignres according to the form : — 
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The last line contains the anemometrical indications converted by the formula 

ff" =. 1-0 + O-Sd' 

into true wind velocities, in the same way as in Dr. Spmng's investigitions. 

By interpdation we obtain from these figures the values fbr the whole 
degrees. 





> 


J 


4 






173 
4-0 


S-57 

i-s 


IV 


Motn wh>d velodtr, metres per teoond 



* Where IF is the troe velocitf of the wind. 

VO the frieUon 00-effinent in metrei per leeond. 
O'B the factor to reduce fiobiuiou'a faotor 8 to i-i. 
d three times the distance travelled bj (he oupt. 
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These results are nearly idoniical with those of Dr. Sprung, although the 
observations were taken at another station, with other observers, and in 
different years, — ^but with an anemometer of the same construction. They 
differ considerably from the relation found by Mr. Scott (Quarterly Journal ^ 
Vol. XL p. 109) between the Beaufort Scale and wind velocity, which is 
adopted by the Meteorological Office, and printed in most text books. But 
it must not be forgotten that the figures used by Mr. Scott as velocities of 
the wind were obtained entirely on Bobinson's old hypothesis that the wind 
velocity amounts to three times the velocity of the cups. There is now no 
longer any doubt that this factor is too high for the great majority of the 
usual patterns of the instrument, and Prof. Stokes's discussion of the experi- 
ments by Messrs. Jeffery and Whipple has shown that for the Kew pattern 
the factor is 2*5, and probably somewhat lower, exactly as I had deduced it 
for the very similar anemometers of the Seewarte. I do not know whether 
the anemometers at Yarmouth, Holyhead and Falmouth, which were used in 
Mr. Scott's discussion, were of the same pattern. It is certain, however, 
that the values should not be taken as wind velocities without correction. 
In the article in the Oesterreichischen Zeitschrift above mentioned, I have 
adopted the factor 2*4, and the friction constant of 0*8 metre per second, for 
these anemometers. By employing the results of all three stations and of all 
wind directions I have obtained values very similar to those given by the 
German stations ; but I do not attach any weight to them, owing to the 
extraordinary divergence of the results of the individual stations and wind- 
directions in Mr. Scott's work, and my ignorance of the special conditions. 
The figures for Westerly winds at Yarmouth are far below those of the 
German stations, and it is evident that a comparison can only have general 
importance when the relations of the observers and the anemometers to each 
other are nearly similar in all winds, as they usually are or should be, — 
both being as free as possible from the influence of houses, and similarly 
affected by the general lie of the land. 

In anticipation of the possible question whether German seamen do not 
generally estimate the wind-force too high relatively to Beaufort's definition, 
I would reply that in the same investigation Dr. Sprung makes a double 
calculation of the daily period of wind-force in the Trades, according to 
estimated forces and to distances sailed. From this it is seen according to 
seven very good logs that with a mean speed of six knots, and the wind dead 
aft, the mean estimated wind-force amounted to four degrees." Ships sail 
" full and by," as Beaufort requires, at least as fast with this wind-force as 
with the wind dead aft, according to the opinion of all seamen. As, then, 
force four of Beaufort's scale indicates five to six knots ** full and by," the 
estimation of this Scale is somewhat too low in this case. This is easily 
explain^ by the fact that the wind-force is usually underestimated when 
saiUng with it dead aft, since the relative velocity of the wind in this position 
is smallest, consequentiy the ship can carry all sail longer, and its force is 
generally less perceptible. 

Assuming the values of Beaufort's scale as determined at the stations of 

lOEW SEBXXS. — ^VOL. XI. U 
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the Seewarte to be correct, no snch difference will be found between the 
scales investigated and employed npon the Continent as exists between these 
and the Meteorological Office scale. The scale of ten parts employed in 
Russia in 1872 and 1878, and then fixed by graduation of Wild*8 <«Penduhim" 
Anemometer, has been converted in the later Supplements to the InstractioDS 
for the Russian Stations {Repertorium/ur Metearolot/iSf Vol. IV.) into metres 
per second.^ So far as I know, and as can be seen from p. 110 of the German 
Report of the Meteorological Congress at Vienna, these results are based on 
Dohrandt's testing of the wind-force plate by the rotary apparfttas. As 
a check upon this I add the figures obtained by Mielberg about the same 
time, by comparing the indications of the wind-force plate, at tiie times of 
observation, with the indications of the verified anemometer placed upon the 
tower, and these agree very closely with the former. 

'^^iTpl'rai:'*'^ 12 8 4 5 6 7 8 

Metres | Wild's plato... 2 8^ 4^ 6 7t 9 11 14 
per Second. J By Mielberg 2-8 8-6 6-0 6-4 7-8 9-8 10-7 12-1 

The new wind-force plate graduated directly in metres per second ac- 
cording to Dohrandt's experiments is, as is known, recommended by the 
Vienna Congress, and has since been much employed. In Norway, its 
indications are noted at twelve stations, together with the estimated wind- 
force, and have been discussed for the two months January and July 1876 
(See Year 'book of the Norwegian Institute, 1874, p. 8). 

The results of probably the best station are given below, together with tiie 
mean of all the stations. 

Estimated wind-force of the 6-part scale 12 8 4 5 

Metres (Mean of 12 stations ... 8-8 6-9 10-0 18-9 17-P 
per second ( Christiania 8*8 6*5 10*2 14*0 — 

In order to obtain a clearer view we will compare together the three scales 
according to these wind velocities, and calculate to which degrees of tho 
other scales the whole degrees of the 12-part Gorman scale correspond. 

The degrees of the Impart | i 2 8 4 6 6 7 8 
scale (German Coast) ) 

Correspond to : — 

In the 10-part scale (Russia) 15 2-6 8-6 4-5 56 6-4 6-9 7-6 
„ 6 „ (Norway) 08 1-8 1-8 2-2 2-6 8-0 8-2 8-6 
„ 12 „ (Met. Office) 0-5 1-2 1-8 2-4 8-1 8-8 4-2 5-0 

While the estimations from Germany, Russia and Norway agree wiUi each 

^ I do not know in what way Dr. Wild originally adapted his preasaro plate (in 
Berae) to the scale 0! 10 parts, 
s This force was only given by 10 stations— mean 16 ; bat if we interpolate the two 
ing stations according to (he range of the figures we obtain 17*5. 
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oiher tolerably well, that upon which Lieut. Braolt bases his '* Isanemonal 
lines/' in his great charts published in the Annales du Bureau Central Metearo' 
logique de Francs, 1881, is plainly as much too low in the lower degrees as 
the scale of the Meteorological Office is too high. In the logs of the French 
shipB used by Brault only 5 degrees of force are distinguished, the corres* 
ponding mean velocity of which being by Chazallon's method equal to 2, 4, 
7» 12 and 18 metres per second respectiyely. 

It is urgently to be wished that the question of the relation of the estimated 
seales to actual wind velocity should be cleared up by careful investi- 
gation! and by making use of the recent progress in anemometry, an end 
be put to the prevailing confusion. England is, for special reasons, well 
suited for such an investigation, — and I conclude with the hope that from 
experiments made there, we shall soon get the matter set right. 



DISCUSSION. 

Mr. Laughton said that Dr. Koppen^s Paper again called the attention of the 
Society to the chaotic state of our ideas of wind measurement. We have tlic 
Beaufort scale, velocity and pressure ; and no one can say what any one of them 
means, or how it can be reduced to any other. Ho thought it simply dis- 
creditable that such a state of things should be permitted to continue, and he 
earnestly hoped that the Society would shortly see its way to take steps towards 
an attempt to introduce something like order and system. 

Prop. Archibald thought that the words " Force " and " Velocity " in relation 
to wind were often spoken of as being one and the same thing, whereas force 
was totally different from velocity. It would be better to use one word only, 
and to onut " force " altogether. He did not see why the fif^urcs used in the 
Beaufort scale might not be made larger, or converted into miloK per hour, for it 
would be as easy to estimate if the scale were larger as it is witli the small and 
arbitrary scale now in use. Very little was known as to the relation between 
pressure and velocity, and the best attempt lie ha<l ever seen at establishing a 
relation between them was a theoretical one worked out by Ferrcl. He thought 
it would soon become necessary to reduce all anemometer observations to one 
level, as it was now well known that the velocity of tlie wind increased with 
elevation, a fact to wluch he could give additional testimony from his experi- 
ments with kites. 

Capt TOYNBEE said that although the records of wind pressure and velocity 
by anemometers had been shown by Dr. Koppcn to be in almost Iiopeless con- 
fusion, it must not be supposed that meteorologists arc not obtaming very 
valuable records of tlie direction and force of the wind, whicli may be resolved 
into miles per hour and pressure on the square foot, when their inventive 
brethren have produced anemometers which agree amongst themselves, and 
which can be similarly placed. At present there does not exist any anemometer 
for showing the direction and force of wind which is to be compared to an in- 
telligent use of Beaufort's scale by a trained observer. It seemed to him that 
the most promising improvement in our wind observations would be found in 
giving personal instruction to observers, by showing them how to make use of 
the o^ects which surround their stations. As an illustration of his meaning he 
pointed to his daily observations of the direction and force of wind taken from 
nis office window. There he used the smoke from various chimneys as well as 
their cowls, and the direction and speed of the lowest clouds.' With one 
direction of the wind the smoke from a certain chinmey is very valuable, with 
another it it almost useless ; the difference depending on the surrounding 
buildings. In no case would a vane and anemometer on the top of the office 
give a correct record of the wind's direction and force. He considered that his 
argument is illustrated by the fact that with a west wind (off the land) at 
Yarmonth, the anemometer recorded only half the speed that it did with an 
east wind (from the sea) for the same figure of Beaufort's scale recorded at the 
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liglitsliii). This difference would not have uccurred, if instead of aii anemometer 
an Intelligent ol»erver had in botli cases recorded the wind by Beaufort's 
scale. 

Mr. Gaster explained at some length the manner in which the Table iBsnetl 
by the ftleteorological Office ha^l been prepared, and how the values furnished 
by observations made at one station had been checked by those made at others. 
He also added that it was beyond his power to understand how any one who had 
watched the drifting of smoke from chimneys in open places coula possibly per- 
suade himself that when a wind of force 8 was blowing the velocity of the air 
was not more than tifteen or twenty miles an hour. 

Mr. C. Harding said that the confusion between Beaufort*B Notation and the 
equivalent wind velocity and pressure was very great. He showed the agree- 
ment which existed between the scale now used by the U. S. Hydrographic Office 
and that of Sir Snow Harris (quoted by Dr. Koppen). He also cdled attention 
to the wide difference between the scales of Sir Snow Harris and Sir Heniy 
James ; although Findlay's Atlantic Memoir refers to these scales as not differing 
very materially, an examniation shows that the velocities in Sir Henry James* 
Table are 2*5 times as great as those given by Sir Snow Harris for the same 
grade of Beaufort Notation. He pointed out that after the alteration of the 
factor for the anemometer from 3 to 2*4, the velocities published by tbe Meteoro- 
logical Office were still veiy different from those given by Dr. Spniug. He did 
not, however, attach any very great importance to Dr. Sprimg's figures, becani«e 
according to Dr. Kopj)en*s statement the factor for the anemometer was not xoty 
satisfactorily determmed. He did not like to admit that a sailor on shore was 
the very best observer of Beaufort's Notation, for in this case the sailor wa« 
without his ship, which when at sea constituted the whole argument in his choice 
of the different grades of the scale. He suggested the desirability of determin- 
ing the proper equivalents of lieaufort's Notation, and graduating small anemo- 
meters to record in units of Beaufort Notation. He was very glad that Dr. 
Koppen had taken up the question. 

Mr. Curtis said that as there was very little doubt about the correct factor 
for the Kew pattern Anemometer, it wa.-j a pity that tlie factor 3, which was well 
known to be mcorrect, should still continue in general use. With regard to Dr. 
Koppen's comparison, he had no doubt the equivalent velocities he had given 
were too low ; but might not the difference between his scale and Mr. Scott's 
(the latter of course corrected for the wrong factor used) be, at all events partlv, 
accounted for by the difference in position of the instruments and observers m 
(rermany and England V An observer soon got into the habit of estimating wind- 
force according to the general character of the wind at his station, and force 10 
at an inland, or less exposed coast, station was verv different from that force at 
Holvhead or Scilly. Mr. Scott's comparison was Lased chiefly on obsen-ations 
ma^e at very exposed places, and consequently a high velocity equivalent would 
bo obtained for a given estimated force. Ou the other hand, in the Soutiiem 
Baltic the exposure is probably very different, and therefore much lower velocities 
would be obtained, but without a corresponding difference in the estimated forces 
reported. At our Western Coast station a velocity of about 60 miles per hour 
(factor 2"6) is really very common with a force of 10, but probably at the Baltic 
stations such a velocity would be very rarely recorded. 

The President mr. Scott) said that all the figures referred to by Mr. Gaster 
would be found in the Quarterly Journal^ Vol. It. p. 117. The Beairfort scale 
was founded on the amomit of sail that a ship could carry under certain con- 
ditions of wind-force, and was formulated with the idea of making the estimation 
of wind-force easier and more accurate. The most complete corroboration of 
the Meteoroh>gical Office scale of etpiivalents, in miles per hour, for the Beaufort 
scale was to be found in Schott's discussion of McClintock's Fox observations 
in the Arctic Regions,' the figures a;^recing remarkably well, especially in tlie 
higher parts of the scale. It would be, of course, a very easy matter to bring 
down the scale to the new factor values. Small liand anemometers were being 
introduced among observers of the Meteorological Office, in order to make 
comparisons between the instrumental records and the estimations of obser>*ers; 
but it was found that in some cases there was a danger of not obtaining tnie 

1 Smi^htonian Contribution ^ Vol. 13 ,Xu U6;. 
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estimations when observers had these instruments, as they read the instrument 
before entering their estimations. He believed the tnie key to the solution of the 
question of tlie disagreement of anemometrical registrations and reductions was 
to be found in the differences of exposure and elevation of the instruments. 



Mbteoboz/>oicsal Obsebyations biade on a Voyaob up thb Nile in 
Febbuabt and Maboh 1685. By Wiluam Mabcbt, M.D., F.B.S., 
F.B.Met.Soo. 

[Bead June 17th, 1885.] 

The following observations were made on a voyage up the Nile from Cairo to 
Aflsonan, From Cairo to Luxor I travelled with my party on board a 
dahabeeyeb, and from thence wo continued to Assouan by steamer. The 
screen for my thermometers was made of a wooden box, the open side of 
vbieh was closed to radiation, though not to free access of air, by a trellis 
of reeds tied together. I made a hole on the upper and lateral sides of the 
box to improve the circulation of air within it. This screen was secured at 
the northern end of a bench on the upper deck of the dahabeeyeb, its 
trellised side turned to the north, and it was protected at the back with 
pillows in such a way that no direct solar heat could strike on it. 
Care was taken to shelter the screen from the sun late in the afternoon by 
means of canvas. I had an opportunity of testing this plan by reading the 
instruments in the cabin with all windows open just after recording their 
indications in the screen, when the readings were found to agree. I should 
call a boat*s deck cabin, through which a free circulation of air is maintained, 
not a bad check on the influence of radiation. On my return home I 
obtained the Kew corrections for my four thermometers, and every *' reading*' 
reported in this paper has been duly corrected. 

My observations relate mainly to nocturnal radiation and the temperature 
of the water of the Nile ; buti kept daily records of temperature and humidity, 
on which I shall beg to offer a few remarks. 

Having left Cairo for Assouan (450 miles nearly South) on February 4th, 
the maxima showed no positive tendency to rise until the 20th, by which 
time I had travelled 171 miles to Beni-Hassan nearly South. The mean 
daily maximum from February 5th to 20th (inclusive) was 68^*9, and the 
readings ranged between 67^*8 at Cairo and 78^*8 on the 19th, fluctuating 
irregularly between these two extremes. A steady rise commenced on 
February 21st, at Bodah 182 miles from Cairo ; on that morning I happened 
to be out on deck before sunrise and felt the air extremely cold ; the maximum 
that day rose to 78^*8, and on walking up to the caves of Beni Hassan the 
heat, being the first we had experienced, felt oppressive. Between February 
2l6t and March 15th the maxima varied from 78^-8 to 96''*7. On March 
15Ui we were on our way back, and at a distance of 817 miles south of Cairo 
by river. That day, although marked by our highest maximum, was an 
exception to our constantly clear sky, the sun was not powerful and at times 
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disappeared behind the olonds. In the cabin at 2 p.m. the tempenftare 
85^*8, we all perspired yery mnch, even the Arabs rowing, whom I had never 
seen to perspire before. At 8 p.m. under the screen, with clouds before the 
snn, the dry bulb thermometer reading was 90^*4, the wet bolb 78^*8, 
showing a difference between them of 17^*1. At 8.45 p.m. in the eabin whh 
all the windows open the thermometers registered, dry bolb 94^*0, wet bnlb 
77^*8, giving a differenoe of 16^*2. At 4.85 p.m. the temperature on deck 
in the shade of a thick sail-cloth awning was 98^*5, at 5 p.m. there was a 
sudden fall of temperature to 88°*6 under the awning. This is an instance of 
considerable terrestrial radiation checked by clouds ; there is an abnndanee of 
moisture in the region of clouds but the hot sandy desert dries up the air 
near it. I should not, in so dry an atmosphere, have expected to see people 
perspire as the Arabs did, the secreted moisture usually eyaporating under a 
clear sky and leaving the skin dry. 

On sixteen consecutive days (one observation omitted) the maTimnm 
reading was 80^ or above. These sixteen days ranged from March 1st to 
16th, and between lats. 26'''87' N and 24"^ N. The time for the maximum 
temperature was as a rule very near 4 p.m., instead of 2 p.m. its usual time in 
London, as stated in Mr, Scott*s Elementary Meteorology. At 4.80 pjn. 
a fall of temperature was usually appreciable. The mornings were cool till 
about 10 o'clock, but at 11 a.m. we became unpleasantly conscious of the 
heat. The distribution of temperature throughout the day was £Eurly constant, 
which might have been expected under the perfectly clear sky of Upper 
Egypt ; it varied, however, somewhat according to the nature of the eonntiy. 
Thus while skirting the high limestone cliffs of the Arabian hills <m the 
East, the heat these absorbed was given off in the afternoon, and caused 
the maximum temperature to remain permanent for some hours. This 
phenomenon was particularly well illustrated on March 15th, as we were 
skirting the chain of hills known as the Gebel Seyah, rising in slopes to aboot 
1,000 feet. The colour of the rock was a yellowish red or burnt sienna, 
in no way recalling the white Dover cliffs. The following were the tempent- 
tures observed :^ 
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The minima were as a rule surprisingly low, considering the ten^ratoie 
when the sun was on the horizon. The mornings before sunrise always felt 
cool, the lowest reading being 88°* 1 on February 2l8t in lat. 27^*55' N, the 
maximum that same day rising to 78^*8. As the season progressed and 
as we reached farther south the minima read higher, but they began rising 
about eight days later than the maxima, 
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From February 6th (near Cairo, lat. Sff'-^' N) till March Ist (twenty-four 
miles south of Luxor, lat. 25^*58' N) the minima varied between 88^*1 and 
48^*8, but on March Ist the minimum temperature rose to 52^*8. After that 
date it oscillated between 45^*2 and 61^*8 (three observations omitted) till 
Maieh 19th, when the observations came to an end at Asyoot, lat. 27^*9^ N., 
from whence I took the train back to Cairo, the extreme point south at which 
observations were taken being Assouan in lat. 24^*10^ N. 

MoUture. — ^We were travelling across an exceedingly dry country, where 
rain seldom £eU1s and the sun shines through a very clear sky. The river 
Nile, however, is the source of a considerable amount of moisture, as may be 
readily in£arred from the luxuriant state of the crops raised. The wheat was 
nearly ripe in March, and the juicy sugar cane fell under the scythe of 
the reaper to be sent to the nearest sugar factory. This river action 
extends in some places to a considerable distance on its sides, such as at 
least six miles towards the Temple of Abydus, but in general the moist belt 
is narrower ; it stands to reason that the atmosphere above the Nile and the 
irrigated districts must be damper than in the dry parched desert. 

On February 5th in the morning, having left Cairo on the previous evening, 
ihBtt was a fog at sunrise over the river, which rose about 8 a.m. At 11 a.m. 
in our cabin the thermometers read, dry bulb 58^*0, wet bulb 58^*0, di£ferenco 
6^*0; the air was calm and the day beautiful. February 6th was again 
fiiggy in the early morning, and fogs appear to be frequent along the track of 
the Nile up to about the latitude of Kenneh, say 26°- 87' N. On February 24th, 
twenty miles south of Asyoot, which is in lat. 27°'9' N, a fog rose from the 
South at 6 p.m., wl^ile to the North the air was perfectly dear. There was 
much moisture in the air, at 8.40 p.m. the di£ference between the dry and wet 
bulb thermometers being 6^*4, although the fog had by that time disappeared. 
My dragoman informed me that there was a fog on the Nile every morning 
in this neighbourhood, which probably means they are of frequent occurrence. 

From Luxor to Assouan the atmospheric humidity fell below the figures 
registered fbrther North, but it continued low as we proceeded to Asyoot 
nctfth of Luxor, on our way back ; this, however, was apparently owing to a 
strong dry North wind, which never left us for the last four days before 
readiing Asyoot. The following were our greatest differences between dry 
and wet bulb thermometers, indicating the lowest records for Relative 
Humidity: — 

March 6th, on board steamer, about twelve ^ \ 

miles south of Luxor, lat. 25°*89', N 28*4 1 Dry Northerly breeze 

March 8th, Assouan, lat. 24''*10' 24-8 1 blowing. 

9th „ „ „ 20-7) 



99 

99 

ft 
99 

99 



18th, Kenneh, „ 26''*8r 21-6 

16th, Farshout, „ 26°-12' 20*8 Cold Northerly wind. 



17th (Max. temp. 78°-6) 18-0 

18th ( „ „ 67°-8) 13-3 

19th ( „ „ 69°-2) 14-9 



fFrom lat. 26°-12' to 
27''-9'N. Strong, dry, 
and very cold North- 
erly wind blo\ving. 
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The readings for the differences between the dry and wet bulb thermomeien 
on board the steamer from Luxor to Assouan may have been a trifle too 
high, as the thermometers were not so well sheltered firom radiation as on 
board the dahabeeyeh, but I think the error was but slight. The bitteriy 
keen sensation of cold on the 16th, 17th, 18th and 19th wa0 rwnaikaUe, 
considering that the readings of the maximum thermometer varied on those 
days from 85^*4 to 69^*2. No great coat could keep out the cold, which wib 
clearly due to the dryness of the air on those four days. 

I cannot even give an idea of the frequency of rainfiEdl at Lnxor. We had 
a slight shower there one evening, and another heavier fall of rain the 
next night. This folloTijed a gale from the North, driving up masses of 
dark- clouds and blowing about the dust to such an extent that it was literally 
but just possible to breathe in it ; and people were seen rushing to the river- 
side to escape the dust, as the wind blew across the river. 

Luxor, from its greater atmospheric dryness, appears to be better suited for 
consumptive invalids than Cairo. The hotel at that place has a large garden 
in which roses and tropical plants grow. The building is in no way hurariooSi 
but affords all the desired comfort ; and there is a constant stream of visitors 
through it during the winter season. It is, I understand, under the manage- 
ment of Mr. Gook. 

Observations for Radiation. — ^It occurred to me that a few observations on 
nocturnal radiation might be of interest where so much heat is absorbed 
throughout the day-time and given out at night under an all bat constantly 
clear sky. On the Mediterranean coast of the Riviera, as soon as the sun 
has set a well-known chilly sensation is experienced, and the temperature 
nndergoes a fairiy regular fall for about an hour or an hour and a half. 
After that period it continues to subside in an irregular way, the progress of 
the fiUl being occasionally arrested, when a ten^orary rise of temperature 
may occur. These accessions of heat are I might say always aoeompanied by a 
drying up of the atmosphere.' 

On the Nile in the neighbourhood of Luxor, lat. 25^89' N, whei« the 
following observations were made, the temperature in March commences to 
fall at sunset from 76^*0 or 80°*0, while on the Biviera it begins to subside 
from 54^*0 or 55^*0. Three hours after sunset at Luxor the temperature 
is lower than at sunset by 17^ or 18^ — ^these figures having actually been 
observed. On the Riviera, at Cannes, on March 15th, 1877, in the first 
three hours (less five minutes) after sunset I recorded a fall of temperature 
of only from 64^-0 to 49^-4, or 4°-6 ; on March 21st from 64^-0 to 49°-6, or 
4°-4 ; on February 18th from 65°0 to 48°*0, or 7°-0 ; from which it foUows 
that the loss of heat from radiation is three or four times as great in Upper 
Egypt as in the Riviera during the three hours which follow sunset. The 
mass of heat given out in Upper Egypt and the Soudan on its way through 
the air keeps it warm, and it is only when the atmospheric temperature has 
reached about 65^*0, after sunset, in perfectly calm weather, that a cool 

* Quarterly Journal, Vol. III. p 473, 



KABCBT — ^VOTAOE UP TBS NILE IN FEBBUABT AND MABCE 1885. 



279 



sensation begins to be experienced. I also believe, although I am conscious 
of treading here on disputed ground, that the increase of humidity after 
sunset attending the fall of temperature of the atmosphere is one of the 
reasons which account for the body being unconscious, or nearly so, of a 
cooling of the air by 10^. This accession of moisture produces a sensation 
of warmth by checking the eyaporation from the skin and lungs. 

The dryness of the aur in the high winter health resorts in Switzerland is 
considered by some authors to keep the body warm while out at night, on 
account of the lessened power of dry air in conducting heat ; but I might 
remark that at those stations there is a rapid and considerable accession of 
humidity after sunset, so that the air at night cannot be considered as 
particularly dry. Other reasons appear to me to militate against this yiew. 

Experiment J. far Radiation, — The following observations were made on 
March 2nd, four miles south of Luxor, on which day the maximum in the 
shade was 78^*8. The thermometer readings were recorded every ten 
minutes from sunset at 5.50 p.m. (Cairo time) to 9 p.m. Three thermometers 
were under observation-— dry and wet bulb thermometers hanging to the rigging 
of the boat above the upper deck and fully exposed to radiation, while another 
thermometer was simply laid on a wooden table and otherwise fully exposed 
to the air : — 



Temperature 
Time« Of air. On table. Differenoe. 

5.50 74-2 66-8 7*4 



Bemarks. 

Air feels warm, i.e. free from ehill. 
We are tracking close to an earthen 
cliff about 20 ft high. 



6.0 


72-4 


66-8 


7-1 


• 


6.10 


70-2 


64-1 


6-1 




6.20 


68-8 


61-8 


7-5 


• 


6.80 


67-0 


60-8 


6-7 


First sensation of coolness, slight 
Westerly breeze rising. 


6.40 


70-6 


67-8 


8-8 





0.60 


71-1 


68-2 


2-9 


Air feels suddenly warmer, is quite calnr. 


7.0 


71-6 


69-2 


2-8 


. 


7.10 


69-7 


64-8 


6'4 


• ■ 


7.20 


67-4 


62-8 


4-6 


Heat contmues to be felt, but a slight 
cool draught from West rising. 


7.80 


64-8 


69-8 


5-0 


Cooler. 


7.40 


64-8 


591 


6-2 


« 


6.0 


68-0 


67-8 


5-7 


Cooler yet. 


8.10 


626 


67-8 


5-2 


• • . * • 


8.20 


60-7 


54-8 


6-4 


• - «■ • 


8.80 


69-6 


65-8 


4-5 




8.40 


680 


58-8 


4-2 


Decidedly cooler. 


8.50 


67'1 


62-8 


4-8 




9.0 


«7-l 


62-8 


4-3 


Chillv. 
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Fio. J.-Manli Bud, 1B6G. 

Let na aodentaiid Ui« meaning of the indications given by these two di; 
bulb tbennometan. One of them is freely exposed to the iur huiging to t 
line earned horizontally a lew feet above the npper deck and about tliirteeii 
feet from the level of the river ; althongh inpplied with a wooden scale 
it Bhovs the temperatore of the air at that hei^t ^>ove the Nile ; had the 
thermometer been gradoated on the tube with no attached scale the results 
might have been more satisfactory, but this instrament can I Ihii^ safely be 
considered as showing the temperature of lur, the wooden scale bom it« small 
size also taldng the atmospheric temperature. The othei themuHneter 
shows the temperature (^ a laif e wooden tetrestrial object — a table — or (rf the 
ur immediate!; in omitaot with it ; this object radiated its heat very freely 
under the fine clear dcy, and therefore became, I may say, eonsidenibly 
eolder than the atmosphere. 

The following is a short analysis of these obsorvaiions : — ^From 6.60 to 
6.80 p.m., or in the course of forfy minutes, the temperature of the air had 
bllen from 74°-2 to 67°-0, or by7°'2, when a Westerly draught was felt, attended 
with a slight sensation of ooolness. Then suddenly the tempoature of the air 
rose by 8°-6, and that on the table by 7°'0. The thermometers eontiiined 
rising slightly throughont the following twenty minutes, and then resumed 
their fidling progress, until at 9 p.m. the readings were 67°"! in the ur and 
62^-6 on the table. The oscillations of the temperature are clearly seen in 
the diagram> 

The wet bulb thermometer had unfortunately to be expcwed to radiation as 
well as the dry bulb, the two instruments being fixed on the same scale. 
Tbey gave tberef<in« difierencee for moisture-readings decidedly too high. 
Although I believe in a condition to compare fairly with each other, 
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Time. 


Dry 


Wet 


Vsponr 


BeUtive 


nme. 


Dry 


Wet 


Vaponr 


Belati' 




Bulb. 


Bulb. 


TenBion. 


Hmnidiiy. 




Bnlb. 


Bnlb. 


Tension. 


Hamic 


pjii. 


e 





in. 


o/o 


p.in. 





e 


in. 


o/o 


6.10 


70^2 


69^4 


•876 


61 


7.20 


67-4 


66^2 


•825 


48 


6.20 


68-8 


60-7 


•424 


60 


7.80 


64^8 


66*0 


•899 


66 


6.80 


67-0 


662 


•880 


60 


7.40 


64-8 


671 


•876 


62 


6.40 


70-6 


626 


•286 


82 


8^0 


680 


68-0 


•418 


72 


6.60 


71^1 


617 


•220 


29 


8.80 


69-8 


68-5 


•884 


65 


7.0 


71-6 


626 


•281 


80 


9.0 


67^1 


60*8 


•299 


64 


7.10 


69^7 


64^4 


•278 


88 













Thus, as the iemperatare rose, the air dried np, the difference between 
the dry and wet bnlba having increased from 8^'l at 6.20 p.m. and 10°'8 
at 6.80 p.m. to 18^*0 at 6.40 p.m. and 19''-4 at 6.50 p.m. After 7.12 p.m. 
the temperatare fell from 69^*7 to 5V'l at 9 p.m., at the same time the air 
became maeh damper, showing a difference of only 6°^8 between the dry and 
wet bulb readings. 

Experiment IL for BadUaian. — On March 11th, twenty-two miles north 
of Lnxor, the maiimnm temperature during the day was 85^*6. Oar 
dahabeeyeh was moored alongside a bank about the height of our upper deck 
at ten yards distance. The experiment in other respects was carried out 
¥617 much under the same conditions as the last, the evening was perfectly 
eafan and the sky quite clear. The dry and wet bulb thermometers were 
eiposed to the air, being hung up to one of the iron upright stanchions of 
the awning, which awning had been removed. I believe this arrangement 
was subsequently altered, and the thermometers were suepended to a hori- 
zontal line stretched across the upper deck ; of this, however, I have no 
record m my notes. The other thermometer was laid on the table on the 
upper deck with no shelter from radiation. The following were the readings 
of the two dry bulb thermometers, which have also been shown in the form 
of a tracing : — 





Temperatare 






Tempeiatiue 




Time. 


Of air. 


On table. 


DiHerenee. 


Time. 


Of air. 


On table. 


Pifferenoe. 


pjn. 


o 

If 


o 


o 


p.m. 





o 


o 


Q.60 


80^6 


— 


— . 


7.80 


69-7 


65-6 


41 


6.0 


796 


76-2 


8-4 


7.40 


70-6 


66-8 


4-8 


6.10 


79.(J 


74'6 


60 


7.60 


67-4 


62-8 


4-0 


6.20 


76^0 


72^4 


8-6 


8.0 


670 


60-8 


6-7 


6.80 


72-4 


68-2 


4-2 


8.10 


64*8 


58-8 


6-0 


6.40 


72-4 


67-8 


61 


8.20 


64*8 


57-8 


70 


6.60 


72^4 


67-8 


61 


8.80 


64-8 


66-7 


7-6 


7.0 


72-4 


682 


42 


8.40 


68-9 


56-8 


8-1 


7.10 


69-2 


— :- 


— 


8.60 


64-8 


57-8 


7-0 


7.20 


688 


64-6 


4-2 


9.0 


64-8 


56*9 


7-4 


A riae of the temperature (rf the air 


therefore took place from 7.20 p.m. to 


7.401 


>.m., rat 


iring from eeP'6 Brst to 69°-7 and then to 70°-6, 


the rise of 
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l^-S bong quite regnlar in its progress. The tliennometer on the table 
indicated tn increaae of temperatnre on three different oeoaaions— from 
6.S0 pjn. to 7 p-m-t from 7.80 p.m. to 7.40 p.m., and a slight rise from 
8.10 p.m. to 6.JJ0 p.ni. On the first oecasion the acoess of heat was 0°-9, 
An the second 1°*7, and on the third l°'fi. This is clearly seen in Uie 
diagmn. 

In this second ej^terimont the rise of the temperatoro of the air was aIeo ' 
attended nith an inareaae of atmospheric dryness, in aooordaace with Uu 
following readings : — 



Vapoor BektiTe 
TenBioD. Hninidity. 





in. 


o/. 


7.0 


•am 


41 


7.90 


'SIS 


45 


7.80 


'801 


41 


7.40 


'802 


40 


7.60 


•296 
'809 


44 

47 



( Tempiu^tiire of fur has fallen or remiuned stationary 
I dll 7.20, and then commences rising. 

Temperature of air continues rising. 

„ has attained its hi^wst point. 

„ falling. 



The temperature of radiation on the table when rising was eqnally 
attended with an increase of atmospherio dryness : — 



Eirst rise of 
temperatare. 



'6.10 p.m. 11*7 Temperatnre falling since snnset. 

6.60 14*1 Same temperatnre as at 6.40]t.n. (homi* 

dity inoreased be£N'e t»mperatnre 

actnally rose). 
7,0 14'4 Temperature risen by 0°*9, 
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■7.10 


18r0 


Tamperatoro 


falling. 




7.20 


12-6 


tf 


has continued falling to 7.20 


d rise of 








p.m. 


eratnre. ' 


7.80 


18-9 


Temperature 


risen sinee 7.20 p.m. 




7.40 

■ 


14-4 


1) 


continued rising, increased 

r*7. 


/d.20 


6-8 


99 


fell 9°-0 since 7.40 p.m. 


8.80 


6-8 


19 


continues Ming. 


1 rise of 8.40 


6-9 


99 


99 


eratore. ) 8.50 


4-6 


99 


risen 1^*5. (Dew deposited 










on glass.) 




,9.0 


6-8 


99 


fiallen slightly. 



8.50 p.m. dew was deposited on a magnifying glass left on the 
the air felt somewhat cooler, no wind. The increase of atmospheric 
ss at 9 p.m. took place shortly after the rise of temperature had 
1, by which time the thermometer was falling slightly. 
^erinwit III. for Radiation, On March 15th near Ekhmeen, lat. 
2' N, the maximum temperature under screen had been 86^*6. The dry 
ret bulb thermometers were hung up to a horizontal line above the 
' deck, and the other thermometer was laid on the table exposed to 
ion. The sky was cloudy at sunset and somewhat later, but at 8.40 
had cleared up. There was still, however, some haze, as the smaller 
were barely visible, no moon, air calm. The following were the 
igs recorded : — 



ae. 



p.m. 



Temperature 
Of air. On table. Difference. 



Kemarks. 



78-8 


78-2 


o 

0-6 


78-8 


70-2 


81 


71-5 


66-8 


5-2 


72-4 


67-7 


4-7 


71-6 


66-8 


5-7 


68-8 


65*8 


8-6 


711 


67-8 


8-8 


G5-2 


61-8 


8-9 



Light Southerly breeze rising. 



Calm. 



this series of observations the temperature of the air is seen- to increase 
ro occasions, — ^from 7.25 p.m. to 7.40 p.m. and from 8.20 p.m. to 8.40 
— the first rise is only 0^*9, and the second amounts to 2^*8. It is 
rkable that the second rise took place just at the time when the atmo- 
-e was clearing up. ' The thermometer on the table shows a corresponding 
ase of temperature. The wet bulb thermometer readings record but a 
b increase of atmospheric dryness on these different occasions, 
om the above observations there can be no doubt that accessions of dry 
take place occasionally after sunset on the Nile. I account for this 
omenon in tbo following way : — The course of the Nile and its cultivated 
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shores produce a track of damp air limited on both sides by the very dry 
air of the desert. As the temperature of the air on knd falls firom radiation 
after sonset, it approaches nearer and nearer to the temperature of the water 
of the Nile, and becomes relatively heavier. The damp air over the Nile 
being now lighter in comparison with the air on land, oommenees an asoending 
movement, spreading as it reaches a certain altitude and cheeking radiation 
underneath, when the thermometer will begin to rise. This accession of 
temperature is also due to heat from the desert attracted towards the river by 
the ascending current of damp air, hence the humidity will be lessened at 
the same time as the air is warmed. I can find no other explanation of this 
phenomenon, such as accessions of heat from banks or mountains, as at the 
time of these observations we did not happen to be near hills or very high 
banks. The first experiment was made under way shortly before our arrival 
at Luxor, which we reached at 10 p.m. ; we were punting for want of wind, 
the banks were not particuhirly high, and the country beyond was flat. On 
the occasion of the second experiment we had brought up alongside a bank 
for the night, but the rise of temperature occurred an hour and a quarter 
afterwards, when the bank may weU be considered as having lost any excess 
of heat absorbed. 

The Temperature of the Water of the Nile, — The temperature of the water <rf 
the Nile was taken either by testing it in a bucket immediately after it had 
been procured, or by reading the thermometer held while its bulb was 
immersed in the water. The object was an attempt to ascertain the 
amount of heat absorbed during the day and given out at night; the 
temperatures were therefore taken just before or at sunrise and at sunset. 
A question arose as to whether the temperature of the sur&ce water actually 
represented that of the whole bulk of the river. I tried by lowering a 
lightly corked bottle, and pulling out the cork with a string at various depths, 
to obtain samples of water near the bottom of the stream, but there was so 
much difficulty in carrying this out that no result was obtained. I have 
como to the conclusion that the river, with a stream of nearly a mile and a 
half per hour, though at places some thirty feet deep in March, and in others 
I believe deeper still, winds to such an extent, and has such an uneven bed, 
that there are many eddies and up and down currents mixing the water 
thoroughly, so that its temperature must be nearly the same throughout. 

The readings were taken between Asyoot and Edfou, or between lai 
270.9' ]^ fjj^^ 24^*69' N. At first I made the following daily observations 
without much reference to any particular time : — 



Temperature 


Air temperature. 


Date and Place. 


of Kile. 


Maximum. Minimimi. 


February 26th, 4.85 p.m. (Gobcl Herodee) 


els 


78°8 


46-9 


27th, 10.45 am. (Soohag) 


64-8 


72-8 


48*8 


March 2nd, 5 p.m. (Luxor) 


68-7 


78-8 


45-2 


„ 8rd, 4 p.m. (Luxor) 


67-8 


82-8 




„ 7th, 4.50 p.m. (Silsikh) 


60-2 


86-8 


— 


„ 10th, 10 a.m. (Edfou) 


66-3 


85-6 


— 
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I now institaied the next series of obsenrations, which were made at sun- 
rise and sunset : — 



Mafeh. 


Temperature of Nile. 


Air Temperature. 


At 
Hnnrifle. 


At 
Snnset. 


Gain in 
Daytime. 


Loss at 
Night. 


Max. 


Min. 


Mean. 


17 
18 

19 




661 

68-0 
68*2 
69*2 
70*2 
68*2 
66*3 
64*3 



69*2 

69*2 

69-2 

70-4 

71*2 

708 

68*2 

66*3 

66*3 




• • 

31 

1*2 
2*2 
2*0 

0*6 

O'O 

0*0 

20 




• • 

31 

1*2 

1*0 
X'2 

I'O 
2*6 

1*9 

2*0 


85-6 

84-3 
88'5 

85-6 

957 

83-3 
78-6 

698 

69*2 



46*2 

5»-3 

54-4 

57*5 

• • 

,557 

57-5 
48*2 

43'6 



65*9 

68*3 

71-5 

71-5 
• • 

69-5 
68*1 
59-0 
56-4 



These observations show that the mean of the observed temperatures of the 
Nile (68^*8) is a little higher than the corresponding mean temperature of the 
air (66°*8, mean of maxima and minima). Such a large body of water coming 
from tropical regions might have been expected to bo warmer, but the present 
observations, few as they are, show that it is greatly affected by the 
temperature of the air. Thus on the 17th, 18th and 19th, our last three 
days before reaching Asyoot on our return journey'; as already stated, a 
bitterly cold Northerly wind blew, lowering the maxima readings to 78^*6, 
60^*89 and 69^*2 respectively ; at the same time the temperature of the Nile 
fell from 70°*8 to 68^*2, 66^-8, and GG'^'d. That cold wind was probably 
felt at a considerable distance up the river. It was a dry wind, and the rapid 
evaporation it must have caused at the surface of the Nile no doubt added not 
a little to its cooling influence. 

Witids. — ^With reference to the winds, a Southerly gale rose in the night 
of February 18th to 14th, blowing very hard on the morning of the 14th. 
At 1 p.m. the gale (Ehamseen) was at its height. To windward, in the South 
up the Nile* there is a gray mist of sand, while on the opposite side to us, 
or western shore, dry land can only be seen close to the river, every thing 
fiirthw off disappears in a cloud of sand. At 1.0 p.m. the other side of the 
Nile vanishes entirely, and reappears in rapid succession. Men and two 
donkeys on the opposite river side are seen off and on, looking much magnified, 
a curious circumstance as the phenomenon looked as if produced by fog, 
though there was no moisture in the air. At 8.55 p.m. the wind shifted to 
North-north-west, and by that time its force had abated; at 8.18 we had got 
under way. 

An interesting phenomenon we witnessed in connection with the wind 
was its tendency to blow hard in places where the river skirts high chains 
of hills. There is a spot near the Arabian mountains called Gebel Aboufaydah, 
which is held in awe by boatmen on account of the squalls so frequent in 
that place. We were nearly getting into trouble there ourselves, being blown 
against the rocks, which fortunately sheltered us from the violence of the 
wind, but wo actually camo in contact with the limestone cliff. 
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The explanation of this phenomenon is obvious — the rocks become heated 
by the son, and in the afternoon they cause a column of damp air to rise 
from the river ; the vacuum thus produced is filled up by air rushing in from 
every direction, giving rise to squalls from the different points of ihe com- 
pass. The danger is known to be very much less in the morning than in 
the afternoon, which quite agrees with the present explanation, as the sun has 
not had time to heat the rocks before it has passed the meridian. 

We witnessed on one occasion a moving column of sand ; it crossed the 
Nile from West to East, about thirty yards from us. I saw it as it was 
reaching the eastern shore, where it became stationary, looking like smoke 
rising vertically from a fire ; it then quickly disi^peared. The atmosphere 
over our boat was then perfectly calm. 

Sunsets were at times very beautiful, twilight lasting for an hour, or from 
several observations I concluded that between actual sunset and the disappear- 
ance of the last signs of redness in the western horizon, when darkness bad set 
in, from fifty -five minutes to an hour and ten minutes had elapsed; but there 
remained for a long time after dark a peculiar brightness in the west, where 
the obscurity was not so deep as on the eastern horizon. 



DISCUSSION. 

Dr. Williams said, that Dr. Marcet in his journey up the Nile had taken the 
!;ame route as that taken by invalids, and the observatiouH he had made wotdd be 
extremely useful to medical men, since they would be able to learn from them 
what weather was usually experienced by 'persons travelling there for the benefit 
of their health during the winter season. He was aware that the air of Egypt wu 
very dry, but was sururised that the differences between the dry and wet bulb 
thermometers should nave been so great as those quoted by Dr. Marcet. The 
greatest difference appears to have been 23° P. ; but in the Red Sea a difference 
of even 40® F. was noted by Dr. Carpenter. With respect to the rapid fall of 
temperature- after sunset, caused by the great amount of radiation, he had known 
patients to complain of being very cold at night, so great was the change. Still, 
Dr. Marcet^s ob8er\''ation8 showed that the Nile itself exercised some equalising 
influence, especiallyiat ni^ht. It woiUd perhaps be thought that such changes 
would not be suitable for mvalids ; but it was found that the dryness of the air, 
to a great extent, prevented any injurious effects. He had noticed that in warm 
climates it was necessary to have a cold period, as a climate like that of Madeira, 
wiiich was warm and very equable, did not suit pulmonary invalids nearly bO 
well as those of the Riviera and Eg}"pt, where there were considerable extreme? 
of temperature. He had made an "analysis of the cases which had come under 
his own and ids father^s notice of invalicis who had been sent to the Riviera and 
to Kgvpt, and had found that the cases sent to Egypt were the most successful, 
tliough he must admit the numbers were small. 

Mr. Baldwin Latham thought the paper was very interesting and valuable. 
With respect to the rapid decrease of temperature at night it must be remembered 
that there was one other very favourable condition, and that was the temperature 
of the water of the Nile, the warmth from which would, to some extent, counter- 
act the influence of the lower temperature of the air. 

Dr. Marcet in reply said that the excessive atmospheric dryness shown by the 
readings of the drj- and wet bulb thermometers was not the rule, but only 
occasional. Early mornings were damp, the air being often at sunrise nearly 
saturated with moisture. With reference to tlie fall of temperature in the 
evening, he had experienced no chilliness in Upper Egypt till three or four hours 
after sunset, which he ascribed not to deflcient radiation but to the enormous 
amount of heat absorbed during the day-time and givetl out after sunset. At 
Cairo and some distance to the south of tiiat tovm a chilly sensation was often 
felt after sunset. 



Hn i DTO BAIiPSBOM — THE MEAN DIfiBCTION OF GIBBUS CLOUDS OVSB BUBOPE. 287 

The mean Dibeotion op Oibbus Clodds oveb Europe. By Db. Hugo 
HitDEBBAND HiLDEBBANDssoN, Hon.Mom.B.Met.Soc. (Plate X.) 

[Bead Jane 17th, 1885.] 

The researches into the moyements of upper clouds have led to many 
valuable results for the study of storms. It seems also that such observations 
will be of great use in the forecasting of weather. Yet no attempt has been 
made to employ these observations for the calculation of the mean direction 
of the upper currents of the atmosphere. In my Atlas de» Mouvemmta 
svperieurs de V Atmosphere -{Stockholm, 1877), I have calculated the mean 
direction of upper clouds for the whole year for many stations in Europe, 
and I found that this lay between North-west and South-west. As the mean 
gradient for the year dipped from the interior of the continent towards the 
ocean, the upper currents of course diverged from the area of lower pressure 
as they do in individual storms. 

Yet the result deduced seems doubtful. The Rev. W. Clement Ley 
and I have both proved that the upper clouds are much more frequent 
in certain currents, especially the Souilierly and Westerly, than in others. 
In the Easterly currents in the higher strata of the atmosphere cirrus 
clouds are very rare indeed. Of course in the means the component from 
acme westerly point must make itself noticeable. 

In a recent publication' I have calculated for Upsala and other stations in 
the middle of Sweden the mean directions of upper clouds for different 
gradients round about the centres of cyclones and anticyclones. The results 
are given in the tables on p. 288. 

Thus the upper currents round a cyclonic area have a resultant movement 
from West, or about in the mean direction of storm-centres travelling over 
Upaala. The resultant current over an anticyclonic area comes from a 
little more northerly quarter, or about from West-north-west or North-west. 

In a remarkable Paper,* the Bev. W. Clement Ley has also calculated the 
mean angles of the upper currents with the radius for separate areas round 
the centre, one of the diameters coinciding with the trajectory. (See 
Column n. of Table I. on p. 441, Vol. 111.) Taking the resultant direction 
of these numbers, we obtain a resultant movement making an angle of only 
12P with the trajectory of the centre ; e,g, the centre travelling from West to 
East, the resultant direction is W 12^ S. 

Of course we find for Sweden as well as for England that the system of 
npper currents above a depression has a resultant direction coinciding 
almost with the trajectory of the centre. 

Thus the direction of upper currents in the atmosphere is generally 

1 Bur la Distribution dee Elements m^t^orologiqaes autoor des Minima et des Maxima 
baromtoiqnes. Acta Soe. Reg. ScietU. Uptal. 1883. 

* The BeUtion of the npper and under Carrcnts of the Atmosphere around Areas of 
Barometric Depression. Quaritrly Journal of the Meteorological Society, Vol, III. 1877« 

XSW 0IBB8. — ^VOL, ZI. X 
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TABLE I.-DiBEcnoN of Cibbus (Winteb). 



• 

2 


Below 


Between 


Between 


Between 


Above 


o 

N 


745 


mm. 


745—755 mm* 


755—760 mm. 


760—765 mm. 


765 mm. 




W 12 


23 N 


W2°2 


29 N 


W3°6 '4N 


N 39 19 W 


N it 28 W 


NW 


W lo 


17 s 


W 4 


3S 


W 4 45N 


W 2 6N 


W40 45N 


W 


W37 


53 S 


W41 


II S 


W 10 liS 


W 18 12 8 


W 17 56 S 


8W 


S 42 


10 £ 


S 28 


48 w 


S 35 oW 


W27 578 


S 14 41W 


S 


E 25 


40 S 


E 18 


6S 


S 26 49 E 


S 20 26 B 


E 21 35 S i 


BE 


N 41 


42 w 


W21 


37 N 


En 53 N 


fi .4 52 8 


E 12 46 8 


£ 


N 31 


16 w 


N 


2E 


N 19W 


N I 22W 


N 38 50 £ 


NE 


W42 


33 N 


N 41 


53 W 


N 23 30 W 


N 22 oW 


N 6 57W 





TABLE II. — DiREGTiOM OF CiBBUft (8ummsb). 




1 

N 


Below 


Between 


Between 


Between 


Above ! 


745 mm. 


745—755 mm- 


755-- 760 mm. 


760^765 mm. 


765 mm. 


W /9 . 35 N 


W15 28 N 


W2°7 35 N 


W 2°5 51 N 


N 28 14 W 


NW 


W 19 38 8 


W12 52 S 


Wii 30 S 


W 4 5N 


W24 52 N 


W 


8 32 12 W 


W44 oS 


W40 II s 


W18 568 


w 5 548 


sw 


8 10 3 W 


8 56 W 


8 18 35 W 


8 a8 49 W 


8 41 31 W 


8 


E 5 12 8 


8 29 10 £ 


8 8 50E 


8 16 2E 


8 39 39 W 


8E 


E 30 2 N 


E 12 37 N 


E 2 14N 


E 3 50N 


B 7 39N 


E 


N 45 W 


N 13 iW 


N 19 48 E 


N 12 55 B 


N 4* 55E 


N£ 


W40 10 N 


W 42 41 N 


N 37 16 W 


N 28 32 W 


N 2 7E 



Taking the resultant directions, wo have — 



TABLE IV. 



Zones. 



Below 760 mm. (minimum) 



Winter. 



W 7 42 N 



Above 760 mm. (maximum) I W 42 12 N 



Mean 



•...•••• 



W 16 54 N 



Summen 


y«in 


W 11 30 S 
W 23 24 N 


W 2 24'S 
W3I oN 


W 3 24N 


W 10 54 N 







TABLE III.— DiBEcnoN of Cibbus (Teab). 






• 

N 


Below 


Between 


Between 


Between 


Above 1 


745 


mm. 


745—755 mm. 


755 — 7^ mm. 


760 — 765 mm. 


765 


mm. 


Wi^3 


52 N 


W iS 36 N 


W 3"! 40 N 


W ^6 V N 


N 30 


16 W 


NW 


W14 


358 


Wig 10 S 


W 7 34S 


W 3 24N 


W33 


34 N 


W 


W42 


08 


W43 338 


W36 49 8 


W18 46 8 


Wio 


38 S 


SW 


8 8 


4E 


8 6 37 W 


8 21 53 W 


S 43 34 W 


S 27 


28 W 


8 


E 15 


56 8 


8 38 8E 


8 13 36 E 


8 17 30 E 


8 25 


58 E 


KE 


N 4 


33 W 


E 25 58 N 


E 7 7N 


E I 55 N 


N 


21 £ 


E 


N 33 


27 W 


N 5 4 W 


N 9 6E 


N 7 oE 


N 41 


8E 


NE 


W4i 


19 N 


N44 29 w 


N 31 20W ! N 26 5W 


N 3 


51 W 



speaking strongly modified by the different gradients at the snrfaco of ilio 
earth, but on the whole the mean gradient existing at the level of the cirrus 
drives them from West to East.* 



1 8ec a Paper by Hann in Oesterr, Zeitsehr, f. Mtteorologie^ 1879, p. 33 ; Sapan : 
Sfatistik der unteren Luftttrdmungen, Leipzig, 1881, pp. 16, 17; van Bebber: 
Typhchc WitterungiErscheinmgen, p. 24 {Archiv, der Deuttdun Seewcaie, 1882, No. 5). 
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Ab I have said before, there is little chauce of obtaining the tmo moan 
directions of upper currents bj cnlcalatiug tlie mean directions of the 
cirras cloads, becftuae these clouds are more frequent in certain npper 
currents th&n is others ; yet I have ondertokea this labour. During the 
last ten years I have collected a vast number of observations on the directions 
of cirrus, kindly sent to ma by a great number of observers from many parts 
of Europe. Considering that this collection is probably the greatest now 
existbg, I haye thought it worth while to take the means for each season. 
The results are given in the Tables V.-VUI., aud in the charts Plate X. with 
the isobars for January, April, July and October, by M. Teisssrenc-de-Bort. 



TABLE v.— Meih Dibbctioks or TJpfbb CimiiEHTa [fi 



i). WINTEB. 



Stations. 


N. 


MW. 

l83 
260 
36^ 
390 
339 

374 
310 

571 

.94 
191 


w. 

ill 

■97 
^75 
^3 
263 
.23 

i 

Iti 

246 
301 


sw. 


3. |3E.[ E, 


NE. 


Mean. 


Lapland 

Norrland 


397 
^33 
•59 
255 

173 
i4i 

li6 

'S7 
46 


66 
155 

61 
39 

54 
ilg 
177 

MS 
43 
Z67 
107 


52 
28 

33 

39 
45 
5* 
75 
66 

64 

tS 

103 
30 


^7 
9 

9 
a6 

30 
33 

37 
30 
35 


li 
14 
13 
40 
54 
5 
'5 

S 

'3 

5" 
40 

174 


59 
91 
49 
49 

93 
143 

IS 

7» 

93 

35 
37 
40 


S 4Vo'W 
W40-3N 
W317 K 

N iesw 

N 31-0 W 

W 12-3 N 
W 45 N 
W 28-3 N 
W35-9N 
W 11-3 S 
■W 140 N 


SveaUnd 

UatAUod 


Skine 


AuBttia 

Tola and Lesina . . 

Err.;.-::-: 


San Fernando 


54 



TABLE YL— Huh Dirrotionb of Ui«kr CoaBxtiTB (fib tbodsahd), 8PBIHQ. 



Stations. 


N. 


KW, 


W. 


Bvr. S. 


SE. E. 


NB 


Mean. 


Lapland 

Norriand 


331 
313 


.87 




*i 43 


29 
16 

34 
47 

29 

4+ 
57 
53 


16 

17 

i 

7' 
53 

63 
4' 

57 
87 


98 
59 

77 
9J 
»3S 

*I9 
83 
56 

I 

»9 
31 


H 4°4o W 
W 307 N 
W15-5N 
W 35 6 N 
N 4''J W 
N 4>9W 
W 13-4 N 
W igN 
W 02a 

w ,42 a 

W 197 N 
W250 N 
W «-, 8 

W 05 B 


svaXid".::;:;:: 

OaUland 


254 I 192 


269 1 9S 1 70 
161 m6I 85 
14S 112 1 84 
158 "7|">2 
214 164 '" 
153 WS log 
340 289 100 

308 . 157 1 41 
128 Tos , ig 




104 

ri2 

i 


ao3 

ill 

135 
213 

497 
85 
■43 


England 

Parii 


Polaandiirioa .. 


(ten Fernando .... 


388 


s;i62 



We find that the nombors in the tables aud the arrows on the maps lead to 
the following results : — 

1. The mean direction of upper currents at all stations lies between 6outh- 
west aud North-west. 

2. There eiisls an annual period, viz. in winter the cirri come fiom a more 
northerly direction, and ia summer from a more Southerly. 

8. Tho mean directions in Sweden differ but little from the tosulta in 
Table IV. 
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TABLE Vn.— MuN DiBscnoiiB or Cepeb CoaniNtg (rsa THOusun>), 8UUHEB. 



LapUud 

Norrluid 

Sreiiland 

Gotaland 

Baudon 

SkSne 

Rngland 

FaiiB 

Pol* and Lesuia 
Ferpignui , . . . . 

Lisbon 

Ban Fernando , . 



H. Inw. w. sw. S. SE. 



63 I 88 

379 (158 

ao8 im 



333 I "63 
^>5 367 
50°! '4^ 



58 I 54 
68 57 






TABLE Tin.— MsiH DiuunoK of Uffir Ciibbbntb (rm tsocurd), AUTUIDI. 



Lapland 

Norrland 

Svealand 

Oataland 

Sandiin 

Skijie 

England 

PariB 

Anstria 

FoU and LBsina 
Perpignnn . . . . 

Lisbon 

San Fernando . . 



N. SW. \7. 8W.' S. SE. E. iNB. 



"♦I 135 
t4j I its 



38 46 
M3 141 
1671 ^4 
■45' 7' 

54 I 94 
M3 >i6 

'99 I 99 
1341 &9 



145! '* I 38 
("ojioS j 35 
'04 59 ■ S''' 



Mean. j 


N 


4V9W 


W 






5-3 M 


W 




■W 


M-8N 


w 


ii-gN 




»4 8 


w 




w 


1-38 


w 




w 




w 




w 


139 8 







4. In winter tho Northerly component is greater on the Baltic and Uie 
northern border of the Mediterr&uean Sea. 

6. Of course the mean directions of upper oarrenta nearly coiooide witb 
the mean tr&cks of storm-ceutrea. 

6. The upper currente of tbe atmosphere tend in general to flow ana; 
from those areas in which a barometric depreasion exists at the earth's sur- 
face, towards those in which there is an elevation of presaare. The present 
maps show that this is also the case for the mean directions in three sa 
viz. winter, spring, and autnnui, but not in summer. It is also evident 
that the relation between the mean direction of npper currents and the mean 
pressure at the surface of the earth cannot bo the same as in the singlo 
storms. In the three first-named seasons the mean gradients dip towards 
some westerly point, the pressmre in the interior of the Continent being 
high, and an almost continaons stream of depressions passing over the 
North-west of Europe. In summer the gradients are reversed, and are 
not 80 steep. Of course the depressions are shallower and not so freqacnt in 
Europe. Yet the Tables Z. and U. show that the directions of npper oorrentE 
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round a cyclonic or anticjclonic area in snmmer differ bat little from the same 
directions in winter, and Table IV. shows that the mean direction is in both 
cases about the same. 

7. From what is said above it follows as a practical rule for the publica* 
tion of cloud observations that such observations must be published in 
extenno^ as they have evidently their greatest value fo^ the study of the 
dynamic meteorology. 

Concerning Tables V.-VIII. it may finally be remarked : Lapland is the 
result of two stations, Qvickjock and Arjeploug ; Norrland also of two, 
Hemosand and Sundsvall, both on the coast of the Gulf of Bothnia; 
Svealand, or the midland of Sweden, contains six stations, Upsala being 
taken by itself; QdtaUmd one station, Skeppsholmen with complete 
observations for ten years, and several stations for shorter periods ; Sandijn^ 
a sand island with lighthouse 55 kilometers North from Gothland, in the 
open sea (the result is doubtful, the observations being only 589 in all in 
the two last years, but they are very good and the situation in the Baltic 
excellent) ; Skane (Schonen, Scania), the extreme south of Sweden, with 
many stations for different years ; England^ continuous observations from 
Stonyhurst, and for different years from many stations, for which I wish to 
express my gratitude to the Rev. W. Clement Ley; Paris, many years from 
Mens. E. Benou, and a somewhat lesser series from the Observatory at 
Montsouris ; Austria^ many stations for several years from all parts of the 
Empire ; Pol/i and Lesina are treated separately ; Perjngnan, observations 
published in extenso in ** Bulletin Met^orologique du D^partement des 
Pyr^n^es-Orientales since 1876 ; Lisbon, complete series from Capt. de 
Brito-Capello ; San Fernando also complete series from Capt. C. Pujazon. 



DISCUSSION. 

Mr. Abchibald said he was somewhat puzzled by a remark made in the paper, 
that " in the easterly currents of the higher strata of tlie atmosphere cirrus clouds 
are very rare indeed." He understood that the only way in which the direction of 
upper currents could be determined was by the motions of the cirrus, and if no 
cirrus clouds were seen moving from an easterly direction, it might be owing to the 
fact that Easterly upper currents were rare. There was no evidence in the paper 
to show that this mignt not be as legitimate an inference as that mentioned by 
the author, and besides it agreed with all that was known theoretically on the 
subject. He wished to draw attention to the fact that according to Dr. Sprung 
the relation of the wind to the isobars at higli altitudes was different to that at 
the surface. At the surface the rotation in a cyclone was with watch-hands 
inwards towards the centre. At high elevations it was with watch-hands out- 
wards from the centre. In judging of the gradient at high levels, therefore, 
which produced Westerly upper currents, account would have to be taken of this. 

The Pbbsident (Mr. Scott) said there was very little doubt in the minds of 
those who had to do with forecasting as to the value of cirrus observations, but 
the great difficulty was to obtain any reliable observations. 
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NoTk ON THE Wbatheb ov Januabt 1881. By Chablbs Habbino, 
F.B.Met.Soc. 

[Bead Jane I7th, 1886.] 

The Weather of January 1881 was of snch an exceptional cbaraeter oyer 
the British Islands, that prohably no apology is needed for bringing one or two 
points of interest in connection with it before the Society at so long a period 
after date. Indeed, in any case where oar own weather is dealt with in con- 
nection with conditions existing over the Atlantic, much time is necessarily 
occupied in the collection and the discussion of the material. 

The features which rendered the weather of January 1881 of more than 
ordinary interest, were : — 1. The frost, which was both prolonged and excep- 
tionally severe; 2. The heavy gale of the 18th and 19th; and 8. The snow 
storms. 

The first of these (the frost) was fully discussed by Mr. W. Marriott in a 
very able paper which was printed in the Quarterly Journal, Vol. YU. 
p. 188. The third (the snow storms) was discussed by Mr. H. Sowerby 
Wallis, and published in Symons's Monthly Meteorological Magazine for 
February and March 1881. This discussion included the snow storm which 
accompanied the gale of the 18th and 19th, but no detailed discussion has 
been made of the gale itself, although it was one of the most severe ever 
experienced in the British Islands, and for its destruction to life and property 
ranks high in the annals of English storms. The principal cause which 
rendered it so destructive was the barrier of high barometric pressure over 
Scandinavia, which obstructed the easterly passage of the depression, causing 
its centre to stand over the English Channel, and thus lengthen very con- 
siderably the period of the storm's duration within our area. 

The normal condition of atmospheric pressure in January over the North 
Atlantic and the adjacent continents is shown in Fig. 1.^ From this it is 
seen that in January there is usually an area of high pressure (80-8 ins.) in 
the Mid-Atlantic, and an area of low pressure (29*4 ins.) extending over the 
south of Greenland and the adjacent sea. This distribution of pressuie 
would produce Westerly winds between the parallels of 40° and 60° N Lat. 
In the British Islands and the adjacent sea the trend of the isobars would 
require that the wind should be South-westerly. The diagram also indicates 
that there are also areas of relatively high pressure over the continents of 
Europe and America. 

It is not difficult to find a January of late years in good agreement with 
the normal condition, indeed the years 1882, 1888, and 1884 have all been 
so to a very great extent. For purposes of comparison, January 1888 has 
been chosen, and Fig. 2' gives the isobaric lines. The distribution of 
pressure is very similar to that in Fig. 1, except that the high barometer 

1 Copied from The Barometer Manual for tlie Use of Seamen, published by the 
Meteorological Council, Plate I. 
> Copied from the Bulletin of International Meteorology, 
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Fio. 1. — Menn Inobars for Jfumiu?. 




Fia. S.—lBoban tot laamiy 



994 



E4BDDI0 — KOTS OH TBB WBUHBft 0? JUIUAItX 1861. 



(60-8 iDB.) in Mid-Atlantio ia less prononnoed, wbilat the low baiometei 
(29'2 infl.), embracing the Bonth of Greenland and part of Iceland, is more 
prononncad. The difltribution of preBsnre Bhown in the Fig. ia fcToanMa 
for Bonth-woBterly winds in the British IsUndB and over Westam Ennipe 
geoerall;. 

In Jannar; 1881 a rery different state of a&irs ezigted, m will be asen bj 
Fig. 8.* This shows an obnost entire reversal of average conditions. Instesd 
of the area of high presBiue in Mid>AtlanUc there is an area of low baroneta 




Fjo. 8.— Isobars tor January 



{i^S ins.), and instead of the low pressnre aroa in the vicinit; of Oreenluid 
and Iceland, there is an area of high barometer (80*1 ins.). This diatrlbn- 
tion of barometric pressnre wonld give Easterly winds over the whole of the 
Atlantie between the parullels of 10° and 00° N Lat. A close examination oi 
the Figures seems to indicate that in January 1881 the general barometrie 
conditions were pnsbed nearly 20^ further south than usual, this change of 
neoeauty influencing wind, temperature, and indeed all meteorological ele- 
ments. "Why 80 important a difference should have existed is not at all easy 
to txplain. It is interesting to notice that in all three Diagrams the isobar 
of 89*9 ins. nus dose to London, althoa^ in Fig. 8 it is the 29-9 ins. 
isobar on the northern side of the area of low preBsore and not the 
BOoUiern 29-9 ins. as in Figs. 1 and 2. 
Additional light is thrown upon the weather of the Northern Homisphera in 

■ Copied from the SiriMin o/ JntrntahMul Mtttonhfu. 
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January 1881 by an examination of the Synchronons Oharts published by the 
late Captain Hoffmeyer. These Charts show that at the end of December 1880 
the Atlantic high pressore area (80*5 ins.) was central to 45^ N and 20^ W, 
and low pressures were skirting to the North, the barometer being as low as 
28 ins. on the south-west coast of Ghreenland. At this time the British 
Idands were experiencing Northerly Winds, owing to the Atlantic high pres- 
sure area being situated so far north. At the commencement of January the 
high pressure (80*5 ins.) advanced over Europe, and an area of low pressure 
took possession of the Mid-Atlantic. On January 6th the barometer was 
80*7 ins. over the North Sea and Denmark, and in Mid-Atlantic it was 29 ins. 
On the 9th the highest pressure had extended to Iceland, and a large area of 
low pressure was still situated in Mid- Atlantic, which was influencing the 
weather over the whole ocean. To the north of the low pressure Easterly 
winds were blowing from Europe to Labrador and Newfoundland, and to 
the south, Westerly winds were blowing from America to Africa. This dis- 
tribution of pressure continued until after the middle of the month; but 
towards the close, although the high pressure area held its position over 
Greenland and the higher parts of the North Atlantic, the barometer readings 
in Mid-Atlantic were in a chronic state of disorder, small patchy areas of low 
pressure being dotted here and there. Fig, 4 shows the position of the 
centres of low pressure for the entire month (obtained from Ho£[meyer*s 
DaUy Sy^nchronoM CJiarts), and also the tracks followed by these areas. The 
very southerly route taken by the depressions and the manner in which they 
bang in Mid-Atlantic are exceptional features, and although similar maps 
have been examined for periods extending over several years, so marked an 
instance has scarcely been met with. The track of the memorable storm of 
January 18th and 19th is well shown by a thick line on Fig. 4 ; it first be- 
eomes evident near New York on January 10th. 

The frost of January 1881 lasted from the 7th to the 27th. The following 
quotations from the Eemarki on the Weatlier^ by Mr. Glaisher, give a very 
general idea of the prevailing conditions : — ^' The weather in January for the 
first few days was fine, but on the 7th a period of exceptionally bad weather 
set in, which was remarkable for its severity from the 12th to the 27th. 
Snow fell on every day from the 9th to the 27th, with the exception of the 
25th ; south of the latitude of 51^ it fell on fourteen days, and in other 
parallels of latitude on from ten to thirteen days ; on some days the fall was 
general. ....'* <^ The mean temperature of the month at all stations north 
of 51° 25', with the exception of Lowestoft and Llandudno, was below 82°.*' 

Comparing January 1881 with the averages for 1857 to 1869 (see Charts 
given in Mr. Marriott's Paper), it is seen that January 1881 was colder than 
usual by 10° in Scotland and 9° in both England and Ireland. 

January was also cold in 1879 and 1880, but the conditions associated 
with the weather were different in each of the three years. In January 1879 
the cold came with well developed cyclonic conditions : low pressures were 
passing to the south of our Islands, but sufficiently close to bring the whole 
of the United Kingdom under the direct influence of their northern parts, so 
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Fio. i.—tiatskM of Low Prenarea for Jamurj 1881. 
The QgnrcB ihow tbe position of the low preBsore tor the eoTBiftl d>yB. The trade of 
storm for Juiiiar; IBth and ISIh is shown b; a thick line. 

that strong Easterly and Sonth-easterly winds were oxpenenoGd. la 1880 
the eo&ditionfl were somewhat similar to those of 1881, inasmach as Uiej were 
decidedly antioyclonic, end a permanent area of low pressure vas sitaated 
oTer the Atlantio ; the high pressure was, however, nearer to the British 
Ldands, at times qnite embracing our area. 

The following fignres give the mean air temperature in January, deduced 
from hourly readings, for some of the principal obBervntories in the Britieb 
Islands, for the three years 1879, 1880, and 1B81 :— 

1879. 18S0. 1881. 

Aberdeen 88-6 881 20i 

Glasgow 81-8 880 29-2 

Stonyhorat 80-6 84-8 29-8 

Greenwich 81-8 88-8 81-7 

Falmouth 89-1 41-2 87-6 

Valencia 41-6 44-8 88-6 

It will be seen that January 1881 was the coldest, and the nest in order 

was Jannary 1879 ; indeed it was only in England that Jonnary 1880 conld 

be termed cold. At Oreenwich, the mean tcmpoTatnre for the three 

Januarys was only 32^*8. 
In order that the weather of Jannary 1881 can bo compared with that of 

tbe few following years, the following Tnblo has been formed (tiie yahtes 
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being obtained from the several Monthly Bulletins of International 
Meteorology), 

The Table shows how some elements vary, while others do not ; and also how 
important differences are felt at some stations and not at others; for insiaDoe, 
in spite of the very different conditions prevailing over the Atlaniie in the 
several years, the barometer and air temperatore readings at TT^Iiffty and New 
York are similar. It will be seen that in January 1881 the bazometer 
at Stykkisholm, in Iceland, was 0'57in. higher than at Angra, in the Azores; 
whilst in January 1888, the barometer was 0'94in. lower at S^rUdshdm 
than at Angra, the variation in the two years amounting to l*61in.» whkli 
is equal to nearly 'Olin. in every ten miles. The Table also shows important 
differences in the wind directions, there being an absence of warm equatorial 
winds in January 1881 at all the northernmost stations. 

These comparisons point to the desirability of caution being nsed before 
conclusions are too hastily drawn from mean values, and show how 
misleading the mean values for a month may prove. In combining radi 
periods as January 1881 and January 1888, we are throwing together eon- 
ditions of quite an opposite character, and so most effectually masking all 
evidence of the existence of differences of material value. More attention 
should be paid to the homogeneous character of the weather for the purpose 
of averages, since the type of the weather, as for instance oyclonio or anti- 
oydonic, exerts a very important influence. 

The conditions which prevailed generally over the British Islands throne- 
out 1884 and the early part of 1885 were exceptional, in so fiEur as the weather 
was exceedingly dry, the temperature generally warm, and the winds very 
quiet. If a reason is sought for these exceptional conditions, we say that 
the oycbnie systems which form such an important factor of our En^^ 
weather have taken a more northerly course than usual, and have passed 
either wholly to the north of the British Islands, or have occasionaUj passed 
across Scotland* In short, we have been much freer than usual from the 
passage of storm-centres over our Islands. But these causes are only 
secondary to others, and it is to the primary causes that we should look. 
The passage of low pressures is doubtless due to the relative distributioii 
of high and low pressures, and when we speak of a general interruption to 
the track of depressions extending over a lengthy period, such as that 
through which we have recently passed, it means that in all probability the 
general distribution of atmospheric pressure over a very large surfiice of the 
earth has been abnormal ; clearly this was so in January 1881, although 
probably jast in the opposite direction. Why this should be so is a 
subject for inquiry, and one which if it could be solved would' b^'of vast 
interest to the science of Meteorology. 



DISCUSSION. . . . 

Januarys was only 82^*8. 

In order that the weather of January 1881 can bo compared with that of 

the tew following years, the following Table has been formed (the values 
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was the cause of the ahnonnal weather in January 1881 ; but it might equally 
well be said that the weather was the cause of the distribution of the isobars ; 
and very probably they were both due to some third cause. We seem, as yet, 
utterly m the dark as to what that cause may be, and we do not know even in 
what direction to look for it. He hoped that some day it might be discovered. 

Mr. Archibald said that these movements of the dominant isobars were at 
present the great problem of Meteorology. Though they apparently underwent 
different phases, with some approach to regularity, according to season, they 
appeared occasionally to perform most abnormal movements. Thus he had seen 
it remarked that in tlie sunmicr of 1879, the worst for several years, the mean 
distribution of pressure was similar to that in December of ordinary years. 

The President (Mr. Scott) thought that Mr. Harding had done great service 
in tabidating and working up this subject, and that the best thanks of the Society 
were due to liim for his Paper. 



On the InftjITbncb or Aocumttlationb or Snow on CLDfATB. By Dr. 
AiiEXANDEE WoEiKOF, Hon.Mem.B.Met.Soc. 

[Bead June 17th, 1885.] 

The aecnmnlations of snow and ice on the high mountains of onr globe in 
the shape of glaciers, &o. have attracted a great amount of study. I have 
often wondered why so little attention has been given to another subject, very 
important in its bearings — I refer to the sheet of snow which every winter 
eovera immense tracts of the continents of Europe, Asia and North America, 
and every summer disappears. Can it be that this does not exert a great 
influence on climates as well as on other phenomena ? The following remarks 
are intended to show that such an influence does exist, and that the subject 
wen deserves study. 

A covering of snow on the ground acts, firstly, as a bad conductor, rendering 
the interchange of temperatures between the surface of the ground and the 
lower stratum of the air much slower than when snow is absent. The reason 
of this is certainly to be found in the loose structure of the snow, which tends 
to the inclusion of air within the mass of snow. The structure of the snow is 
in this respect very important, the small crystals falling during cold weather 
being worse conductors than large flakes ; and if the snow, by alternate 
thawing and freezing,^ has the structure of Jim (nevej^ it is a far better 
conductor of heat. This influence of snow is well known to fiurmers in 
countries where the winters are cold ; if the snow is deep enough they have 
no fear that the winter corn wiU be frozen. Thus the presence of snow on 
its sur&ce imdoubtedly produces a higher temperature of the upper strata of 
the ground, and, besides the structure of the snow, its depth is abo very 

important. 

We see that as a covering of snow protects the upper parts of the ground 
from radiation and makes the conduction of heat much slower than it would 

1 In the case of snow lying only m whiter the pressure of the layer is not so grsatas 
to lead to the formation of n6v4 (snow solidified into ice). 
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otherwise be, it thus tends to raise the temperature of the soil ; bat it mnst 
have a contrary influence on the lowest stratum of the air, as the snow protects 
it from the conduction of heat from the ground, an action which, as this is gener- 
ally warmer in winter, must make the lowest stratum of the air colder. Hiis 
it undoubtedly does ; but in this respect another quality of the snow is even 
more important, its being a good radiator of heat. Thb is caused by the 
great extent of radiating surface which it presents, as well as by its white 
colour. In its capacity as a radiator the depth of snow is of no importance ; 
it will act in a thorough manner if only it covers the ground in a continuous 
sheet, no matter how thin, provided it retains its feathery structure and is 
not converted into neve. 

We know very well that if the air is rarefied it contains little of vapour of 
water, and besides very few suspended particles of dust or smoke : snow will 
not melt even on high mountains in the tropics ; notwithstanding the great 
amount of solar heat received by the upper surdace of the snow, this heat will be 
radiated back into space, and the air, being very diathermanons, will retain 
scarcely any of it. In the lowlands of higher latitudes the air is not rarefied, 
but in the presence of a great extent of snow the other conditions are simikr to 
those prevailing at great heights in the tropics, especially the freedom from 
dust as well as the small quantity of vapour of water. The latter is due to 
the low temperature prevailing, the former to the absence in the vicinity of 
dry ground uncovered by snow from which the wind could carry away dust, 
as well as to the absence, or at least the small amount, of organic life. In 
this case, as well as on high mountains, radiation into space goes on freely, 
and the solar rays are unable to melt the snow so long as it retains its feathery 
structure, and its surface is not covered by any dark object which wiU be heated 
by the sun's rays and will melt the snow around it. Thus we seethe 
snow thawing on roofs, around trees, &c. when a surface of snow completely 
free does not show the slightest traces of thawing. I have seen a piece of 
brown paper in a garden exert a very great influence ; after some sunny days in 
Fobruaiy or March the surface of snow under that would be much lower than 
around. It suffices to cover snow with the thinnest layer of coal dust to see 
even a greats effect of the same kind. 

From the above premises I arrive at the conclusion that if once a great 
extent of continent has been covered by snow this snow will not melt under 
the influence of the sun's rays. Now we know that every spring and summer 
tiie winter snow does melt in the northern parts of the continents of Europe, 
Asia and North America. It is fair to ask how does this come about ? The 
records of observations in high northern latitudes show that the tempera- 
ture is mostly below the freezing-point up to the beginning or middle of June, 
ue, to a time when these latitudes receive per day a quantity of solar heat 
much larger thto is ever received at the equator, and that continuous frost lasts 
in these latitudes a month to six weeks, during which the sun does not set. 
Besides, the solar rays are not much intercepted by clouds. May being 
generally a dear month in high northern latitudes. Thus, at Polaris Bay, 
North Greenland, lat. 81° 86' N, the sun does not set after April llth ; and 
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yet in 1872, from that date till Jane 1st, the temperature of the air did not rise 
above 0°C,ezcept for ten hours on May 21st, whilst from June 2nd the tempera- 
ture was constantly above 0^ C (a very few hours excepted), and yet in May, 
especially in the beginning of the month, as well as in April, there were 
frequent clear days. The United States Expedition, under Captain Hall, 
passed the next winter at Polaris House, Lifeboat Cove,^ lat. 78^ 28' N, 
where the sun does not set from April 20th. Here also there was no general 
thaw till the end of the observations on May 81st, but only slight thaws on 
the 16th| 22nd and 27th, though there were many clear days. Thus on May 
8th the sky was quite clear for some hours before and after noon, and the tem- 
perature was — 14^*4 C at noon, and — 15^*1 C at 8 p.m. ; it was also quite 
dear on the 81st from 6 a.m. to 6 p.m., and the temperature did not rise 
above — 8°*8 C. The observations of the Vega, at Pitlek^j, near Behring's 
Strait, at a much lower latitude, 67° 5' N, showed even a later rise of 
temperature above freezing-point, viz. June 18th, after which date the tem- 
perature sank below freezing-point only for a few hours. Before that date 
the temperature rose for a few hours above 0° C on May 9th, 14th, 17th, 
18tii and 81st, and June 1st, and in every case with a completely overcast 
sky, while, e.g. on a clear day, May 8rd, the temperature did not rise above 
— 18°*4 G. On June 8rd, with a clear sky till after noon, the temperature 
was — 6^*9 C* These examples clearly show that in high northern latitudes 
the heat of the sun's rays at the end of spring and the beginning of summer 
is able to raise the temperature above the freezing-point. How then does 
.the thaw begin ? I have no doubt that it is first caused by winds from 
warmer quarters, or from continents or open oceans. The observations 
of the Vega show that till June 12th inclusive the winds were Northerly, but 
changed during the afternoon on the 18th to South-south-west. These warm 
winds cause the upper layer of snow to melt ; after it has been frozen again it is 
changed to lUve, i.e. to a condition in which it is somewhat diathermanous to 
Bolar heat and radiates heat much less freely. Once this is done the melting 
of snow goes on much more easily. To a small extent the melting of the 
snow may be helped by dust brought by the winds from continental areas 
already free from snow. If the warm winds do not lasi long enough, or are 
not strong, they will not have lasting results, — the next fall of snow will 
re-establish a layer only slightly diathermanous and having very great radiating 
power. As a great quantity of heat is also expended on the melting of the 
snow, the warm winds will lose a great part of their heat ; thus their full 
effect will be exerted. But near the border of the snow*covered country, 
when the snow has mostly melted there, the surface of the ground can be heated 
by the sun and thus become a source of heat for the country situated north- 
ward. Hence there is an advance, step by step, of the melting of the snow, 
from say February to June in the Northern Hemisphere. It begins close to 

\ The observations at both places are published in detail in the SeUntific Results of 
the U,8, Arctic Expedition^ Steamer Polaris, Vol. I. Washington, 1876. 

* Observations metiorologiques failes par V Expedition de la Vega, r^duites par Hilde- 
brand HildebrandsBon. 
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seas which do not freeze and continental areas which are not eoyered per- 
manently with snow even in mid-winter, and continues advancing more and 
more northward and inland till all the lowlands of oar hemisphere are, so hs 
as we know, freed from their snow-covering. 

The process is not continuous, hut proceeds, so to say, by leaps and 
bounds. Warm winds from the South or from the sea carry it fiurther on, 
whilst cold winds not only stop its extension, but give temperatures bdow 
0°C to countries where the melting had already begun. The disappearance 
of the snow from all the lowlands of the Northern Hemisphere is caused by 
its geographical position, all known parts of it being reached by warm 
winds, which lead to the first melting of snow. Besides, in some of the 
countries in the highest latitudes the snowfall is very light, so that there is 
not much to melt. Yet this condition of things is not a necessary one ; it is 
possible that snow may remain on the ground in the lowlands during the 
whole summer, and thus temperatures below freezing-point be the role 
even at this season. This is not only possible, but such a condition really 
does exist in high southern latitudes. Near the shores of the Antarctic Con- 
tinent, or the islands bound together, by glacier ice and appearing likes 
continent, we know by the observations of the expedition of Sir James Boss 
that the mean temperature is much below the freezing-point even in the 
height of summer, and that the temperature scarcely ever rises above that 
point. Thus there is no notable melting of snow, and what is melted is 
very soon replaced by fresh snow, e.g. the above-mentionod observatioiis 
show that out of 100 days there were 

In lat. 60°-— 70° S., 2 with rain and 27 with snow. 
„ 70P — 76° S.,1 „ 80 

„ 76°-78t°S.,l „ 20 „ 

Here again the geographical position explains the result. The shores of 
the Antarctic Continent are at a distance of 20° or more from any land area 
of lower latitude, the latter can thus have no appreciable influence on the 
temperature of the former. It is influenced by the seas to the north- 
ward of it, but the observations show that the surface of the sea has a 
temperature below freezing-point from the shores of the Antarctic Continent 
to about lat. 62° S even in summer. Thus the Antarctic Continent cannot 
receive from any quarter the warm winds which could initiate the melting of 
the snow ; and, as the snow covering remains the whole summer, we see 
that the sun's rays are unable to raise the temperature above freezing- 
point, notwithstanding the nearness of the sun to the earth in the summer 
of the Southern Hemispherei . 

From this example of the existence of a covering of snow lasting the whole 
year I return to the Northern Hemisphere. There is a very important 
effect of an extensive covering of snow which deserves more attention than 
has been paid to it till now, viz. the possibility of temperatures but slightly 
exceeding the freezing-point. 
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TABLE I. 



Place. 



^ogoslowsk ... 
Qstissolsk 



I 



lUum 

Bt. Peterabnrg 



Kank 
Xiew . 
ITitaa. 



Feb. 

Dee. 

Jan. 

Feb. 

Dec. 

Dec. 

Jan. 

Feb. 

Dec. 

Jan. 

Feb. 

Deo. 

Jan. 

Feb. 

Dec. 

Jan. 

Feb. 

Dec 



Mean. 



o 

-17*0 

•i8*3 
iS'i 
.12-8 
-13*8 
•i2*o 
. 94 

. 8-6 
6-6 

•IO*2 

• 91 

• 6*9 

6-1 

5*3 
4-3 



Mean 
Min. 



Mean 
Max. 



Mi 



4'4 

2-7 



-4r2 
-40*2 
-32-9, 

-3o'3 
-32*2 

■28-3 

-25*0 

-24.*o 

-2I*3 

.25-9 

.23-21 

-21-8 

■I9*i 

•20*4 

•I7*i 
•17-4 
'ITS 
■15*5 



2*6 

'•5 

19 

o*4 
6 

19 

1*2 

2*2 

2-4 

1*4 
2*2 

2-8 

3-6 

4'o 
5*a 
3*4 
4» 
5*3 



o 

0-6 

3'o 
3-8 

6*2 

31 

47 
5-6 
6*o 

rs 

5-6 
6*8 

9'4 
6-4 

IO*I 

10*9 

7-8 
8*1 

8*2 



Place. 



Barnaul 
IrgisB ... 

Sarepta ... 
Lagan ... 
Astraohan 
NukuBS ., 



I 



Mean. 



Feb. 
Dec. 
Jan. 
Feb. 
Dec. 

Jan. 
Feb. 
Dec. 
Jan. 
Feb. 
Dec. 
Jan. 
Feb. 
Dec. 
Jan. 
Feb. 
Dec. 



o 

•17*0 

■iS-5 
.15-9 

16-3 

117 

• 97 

• 9*o 

■ 6*2 

.8*3 
7'4 

5*3 

■ 7*1 

6*3 

3*5 

■ 7*o 
. 3.7 

. 23 



Mean 
Min. 



o 

-38*2 

381 

-30*5 

■3»-5 
-28*6 

25*9 
•23*2 

-21*8 

•25*0 
-23*0 

■20*1 
•227 
-21*6 

■i8-2 
•23*1 
-1 8*6 

-l6'2 



Mean 
Max. 



a> 






o 
— o*4 

0*2 

— 0-3 
— o*8 

2*5 

4*2 

4-5 
47 

6*2 

3.9 

6*9 
7*6 

'4-4 
125 



o 

5'i 

2*7 

2*4 
9-6 

10*6 

9*4 
8-6 

13*5 
13*5 

91 

12*2 

11*9 

II'O 

19*8 

i8-6 



In the foregoing table I have placed opposite one another places with 
nearly the same winter temperatures, those on the left side having a more 
regolar and deeper covering of snow than those on the right. 

In Fehmary the mean temperature is the same at Bogoslowsk, on the 
east foot of the Ural, and at Barnaul, on the upper Obi, at the foot of the 
Altai ; bat at not very great distance south-west from the latter, in the 
Kirghiz Steppes, there is sometimes but little snow. On this account the 
mean and even more the extreme maximum of February is higher. The same 
kind of difference obtains between Uetsissolsk (government of Wologda) 
and Irgiss, in the Kirghiz Steppes. In the first place, the absolute maximum 
of February is higher, because, 1st, the time of observation is longer ; 2nd, 
the observations were made in the first half of this century, when the 
thermometers were not sufficiently protected against reflected heat, &c. 
The other places right and left show the same kind of difference ; i,e, where 
the snow covering is less regular the mean and extreme maxima are higher, 
and the difference increases towards the south. It is especially great between 
Mitan, near the Baltic, and Nukuss, on the lower Amu Daria (Oxus). 
In February the mean temperature differs but by 0^*7 Ct the mean mini- 
mum at Nukuss is 1^*1 lower, but the mean maximum is 10^*2 higher, the 
absolute maximum 11^*7, and the latter result is the more worthy of notice, 
since it is deduced from but six years* observations, while those of Mitau 
extended over more than forty years. In December the result is analogous, 
the monthly mean and mean minima differ very little, but the mean maxima 
of Nukuss are higher by more than 7^, and the absolute maxima by more 
than 10^. Snow seldom falls at Nukuss, a snow covering lasting only a few 
days is even of rare occurrence, and in the absence of snow there is 
nothing to check the influence of warm winds, and the sun under this 
latitude is able to heat the ground to a sensible degree even in mid-winter. 

Hiw snms.-^voL. xi. y 
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The influence of a snow covering on the maxima most be very different 
according as^o whether the temperature is below or above freezing-point ; in 
the latter case the melting of the snow, absorbing heat, will tend to cheek 
the farther increase of temperature. 

The melting of snow does not only prevent high maxima, but for a long 
time after it has begun keeps the temperature near the freezing-point. 
This is the reason why April is so much colder than October in central 
European Russia, in Canada, the north of the United States, Ssc. Further 
north the same cause operates in lowering the mean temperature of May in 
comparison with September. There is no doubt but this cause of cold, or 
rather to say, this conversion of heat into the work of melting the snow, is 
proportional, cmteris paribus, to the mass of snow remaining on the ground. 
Thus, in countries which have a cold winter, the chief impediment to the rise 
of temperature in spring will be the quantity of snow lying, and not the 
coldness of the winter. It is only in countries which are near to seas, or to 
extensive lakes on which much ice is formed, that the mean temperature of 
winter has a great influence in lowering the temperature of the succeeding 
spring, or even summer, as in cold winters more ice is formed and hence more 
heat must be expended on its melting than in average seasons. Countries 
far removed from seas and lakes are influenced in this respect only by the 
snowfall. The following examples will explain the modus operandi of these 
causes. In 1847-48 the snowfall over a great part of Russia was very 
light, in 1866-67 exceedingly heavy. The high water of the Volga at 
Astrachan, which is the result of the melting of snow on the whole extent of 
the river basin, was the lowest on record in 1848, with the exception of 
the year 1840, and the highest in 1867, in a period of forty years. The 
following table shows the difference of the temperature of the winter and 
spring months of these years from long averages : — 

TABLE n. — ^DnTKBBNOxB fbom thx Avesaqb Tshpbbatubbb. 



Stotion. 


1847-8. 


1866-7. 


i 


« 
1 


i 


1 


1 


1 


i 


i 


1 


t 


• 

& 



-4« 

-33 
-4-0 
-1-5 

0-5 ■ 
-1*0 

• •• 

— !•♦ 


Warsaw 

Mitaa 




-o-s 

— I'D 

3-0 
6-0 

... 
— 06 
o*o 
—2-9 

— »4 

—4-3 
—51 

—SI 

... 

-♦•« 


-8.5 

— 7*9 

— 37 

— 2*0 

... 

— 8-0 

— 7-2 

-8-4 

— 6-6 

-6-3 

— 94 
— io*4 

... 



3-0 

a-? 

5*o 
67 

54 

50 

4-5 
23 

3-0 

5-0 
—17 

... 
o'6 

2'2 




4» 

3-8 

4*9 
r8 

••• 

»-3 
»-5 

U 

2'0 

3-5 
17 

... 
06 

34 


3.9I 

3-8 
1-6 

«•* 
6.5 

7-3* 
7.JI 

47* 
3-81 
5.9I 

6*6 

••• 

5.38 




1-5 

0-9 

0*2 

—3-5 
0-6 

14 

44 

1-5 

o*6 

0-3 

O'O 

• •• 

17 

3-6 



1-6 

—14 

—34 
-6-2 

—2-4 

— 0-6 

2*0 

3-8 
67 
6-2 

0-5 
o'9 

X'l 




4*1 

1-9 

2'0 

I'O 

!•! 

— !•! 

«4 

ro 

3-6 
—0*3 

• •• 

1-5 
— 0-9 

»-5 




—2-6 

—39 

—4-4 
-40 

— 4*1 

—4*8 

—51 

—5-2 

2-3 

—3-3 

-5-6 

*•• 
— 4-0 

— 2'0 

— *'5 


-5,« 

— 1*2 

—27 

— o*6 
— 0-8 

0*2 
— 14 

0-3 

2*0 

1*5 
1-3 

• • • 

— «-5 

— 0*2 

0*9 


St. Peierebarg 

ArobaDgd 

Kostroma 

Balachna 

Moscow ......... 


Kursk... 


Kisohinew 

Nikolaiew 

XjTIffAB 


Saratow 

Samara 

Orenburg 

Kasan 



I The wanneBt April obwrred in more than fifty yean. 

s „ coldest SCay „ „ „ 

8 .... 



M wanneit Apzil 



I* 



▼itb the exception of t9x9. 
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It will be seen by the foregoing table that the winter 1847-8 was con- 
siderably colder than 1866-7, the extreme north excepted. In February of 
both years the temperature was above the average. March 1848 was warm, 
while March 1867 was cold. On account of the light snowfall of winter, and 
the high temperature of March 1848, there was scarcely any snow lying in 
the vicinity of Moscow in the beginning of April, and already on the 12th the 
temperature rose to 24,^ a temperature which in ordinary years is not 
common even a month later. April 1848 was the warmest of long periods 
of observation over a great extent of territory, in the west to beyond the 
Russian frontieri in the east to about Easan, and in the south to the Black 
Sea and Sea of Azof. 

The snowfall of 1866-67 was exceedingly large over a very great extent of 
Russia, as was proved by the large and long continued high water, not only 
of the rivers belonging to the Volga basin, but also to that of the Neva* 
That of the Wolkow was especially noticed, and the Ilmen lake flooded its 
shores over a great extent. The great amount of snow as well as of ice on 
the lakes and seas was the cause of the exceedingly low temperature of 
May, the lowest on record in the North of Russia during the whole period of 
observation (in St. Petersburg over 140 years). lam ready to meet an ob- 
jection which might be made against my conclusion that there is a greater 
probability that the sign of the difference will remain the same as in the fore- 
going month ; this is true, but the difference of the probabilities either way 
is not great. Both of the years here mentioned showed changes of sign of 
a very thorough character, 1848, from January to February ; 1867, from 
January to February, and February to March. The following examples show 
how great the change of sign can be in Russia in the spring months : — 



TABLE m. 



r 



Month. 



St. Peterabnrg. 



1770. 



Mean. 



Fahnutty 
UMxeh .. 

kpnl 

May 



-7-8 
— xo'4 

9-5 



8 ^ 

Q < 



1839. 



Mean. 



o 

0-8 

—57 
4-6 

0-8 



o 

— 9*4 

lO'O 

— **3 
1 3*4* 






— 0-8 

—5 '3 

—4*3 

47 



187X. 



Mean. 



—1951 

— 0-4 

5*5 



Ml 



Orenborg. 



x86o. 



o 

•io*9 
4-3 

31 



Mean. 



o 
i6'i 

4*9 
14*6 






o 

— I'S 

-8-4 

17 
06 



1 Coldest February in iHc whole period. 
3 Coldest March „ „ 

^ Wannest April tt »• 

* Warmest May „ ,« 



The foregoing conclusions can be also expressed thus: at the period 
when the mean temperature begins to rise above the freezing-point, very 
much depends on the store of cold existing in the vicinity in the form of 
snow and ice. The larger it in, the slower and more irregular will be the 
rise of temperature, 
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The time when a covering of snow appeani, its depth and extent hare also 
a great influence on the beginning of winter frosts and their duration, not 
only where the snow abready lies, but also to the southward (in the Northern 
Hemisphere). I may express it thus : — Snow gives a permanency to odd and 
prevents a rapid increase of temperatore. If we knew exactly the time 
when a covering of snow was formed to the northward (or landward) (tf as in 
antamn and winter, and that was communicated by telegraph, much could be 
done towards forecasting the time of freezing of rivers and canals, and 
thus information might be gained, which would be very important for the 
interests of very large tracts of our globe, e.g. the greater part of Aaiatie and 
European Russia, Scandinavia, British America, and the Northern United 
States. A forecast of the closing of rivers and canals by ice, even limited to 
four or five days, would be of enormous benefit to the large shipping in- 
terests of these countries. A great loss would be prevented in years of 
early frosts, whilst when the season is late, navigation might go on without 
fear. Two recent winters in Central Europe show very clearly the influence 
of a covering of snow in producing low temperatures. In 1879-80, as wdl 
as in 1881-2, there were long-continued anticyclones over Central Europe, 
with clear skies, i,e. conditions very favourable to low temperatures, yet 
the temperature was much higher in January 1882, on account of the absence 
of snow, than in December 1879, when an anticyclone followed a severe 
snowstorm, after which a thick layer of snow covered nearly all Central 
Europe. The mean temperatures of five-day periods at Ziirich, during which 
the centres of anticyclones were near the Alps, were as follows : — 

0. C. 

1879, Dec. 7— 11-18°0 1880, Jan. 16-20-6^-1 

12—16- 9^-6 „ 21— 26-9°-6 

„ 17—21 - 10°-6 1881, Dec. 27—81 - 4°'2 

22—26 - 10°-5 1882, Jan. 11—16 - 1°'4 

1880, Jan. 6—10- 8°-5 „ 16— 20-8°-2 
,, 11—16- 4°0 „ 21— 26-8°'5 

According to Dr. BiUwiller^ the snow lasted till the end of December 1879, but 
then it melted ; and when Central Europe was again under the influence of 
an extended anticyclone, in January 1880, the mean temperature was much 
higher. In the middle of January snow fell again, and the mean temperature 
was about as low at the end of January as in the end of December 1879. In 
1881-82 there was no snow on the ground, and, notwithstanding the exten- 
sive and long-continued anticyclones, the minimum temperature fell but to 
— 8°'6 at Ziirich on December 26th, 1881, and was even higher in JanuaL7 ; 
while it had been below —20^ in December 1879 at Ziirich as well as in other 
valleys in Switzerland. 

In all countries where snow accumulates to a considerable depth in winter, 
the rivers have regular high water in spring or the beginning of summer,* 

» ZeU$ehrift fUr MeteorologU. Vol. XVXI. p. 98. 

> Bee my paper ** Lea Rivi^re$ ei Ui lioea de la Ruttie,*' Arch* des Scieneu Ph^t, et Nat^ 
(Geneva.) Jan. 1885. 



WOEI^OF — ^INFLtTENCE OF AOC0MULATIONS OF SNOW OH CLtHATE. 807 

the result of the melting of snow. The qaantity of water set free by the 
melting of snow and iee is so great that the melting takes place on large 
spaces at onee, and the evaporation being so small, that in these countries the 
larger rivers have never a high water due to rains at all to be compared 
to those due to the melting of snow. This latter is thus very important for 
many matters of practical life, yet, strange to say, the mode of melting of the 
snow has not received the necessary degree of attention. The results of the 
melting will be much influenced by its rapidity, as well as by the quantity of 
snow lying on the ground at the end of the frost. If it melts very rapidly 
inundations may result, and the duration of high water will be so short as to 
be of very little use to navigation ; the reverse will be the case when the 
melting is slow and gradual. 

A popular saying in Russia is to the effect that when there is little snow 
the water will be high, when there is much snow the water will not be high. 
!niis is certainly paradoxical, but not without some truth for small rivers. 
When there is little snow in winter the ground is frozen to a considerable 
depth, and when the first water arrives at the surface of the soil it is frozen 
again and a crust of ice is formed, over which the water flows as it would 
over rock or day, without penetrating it. It thus speedily reaches the rivers, 
and causes a rapid rise of their waters. 

When there is much snow it protects the soil, and to such an extent that 
the melting may begin from below, so that no ice-crust can be formed on the 
surfiace of the soil and the melting water penetrates into it and only reaches 
the ravines and rivers after some time, t.^. after it has saturated the soil. 
The Russian peasants call this '* earth water*' (Zemlianaya woda), and obser-^ 
vation shows that it flows oftener from forests than from fields, the reason 
being that in forests the snow accumulates to a greater depth and is not dis- 
turbed by winds, which often blow away a great part of the snow from highdr 
open ground. 

In 1884 the melting of the snow from below was observed at the Agricul- 
tural Academy of Petrowsky, near Moscow. The observations on the tem- 
perature of the soil were as follows : — Observations were made at the surface 
and also at depths varying from 25, 50, &c. centimetres to 2 metres inclusive. 
At 75 centimetres the temperature first reached the freezing-point on March 
5th9 and the daily mean was — 0°'5 from the 16th to 18th. The daily means 
are given in Table lY. (p. 808.) 

It will be seen that the temperature rose earlier above freezing-point at the 
depth of 75 centimetres than at 50 and 25. As similar conditions prevailed 
in many parts of the Volga basin, the high water of the river in 1884 was 
not above the average, notwithstanding the depth of snow, but the springs 
were so well supplied with water by the gradual melting of the snow, that 
navigation was not impeded during the whole summer and autumn. It was 
the reverse in 1880, when a colder winter with less snow was favourable to 
rapid melting of the snow ; the high water was one of the greatest on record, 
but soon fall off, and from August to October navigation was much impeded by 
low water every where above the mouth of the Eama. 
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All Uiftt portains to the covering of snow on the ground ia of so gtMt 
imptatance for Htenco aa well bs for praetioal life that it ooght to be obeerred 
and pnblished in detail. It would be oeoessar; to know when the snow fint 
covered the gronnd, its stmctare at different times of the cold Bsaeon, its 
depths in different places, t.g, forests or parks, fields, ravines, £c., the time 
when it began to melt, and the progress of the melting as well as the oondition 
of the upper lajrer of the soil onder the snow, t.«. if a crost of ice was formed 
or not, and \rtiere, &o., some partioolars about high waters in rivers wonld 
also be desirable. The observers of these phenomena might be thoee who 
make mete«ologioa[ and phenologtcal observations in the oonntry. l%e only 
p<Hnt which mi^t be considered difficult is the observatioD of the depth of 
snow in different conditions. It woold be best to have posts prepared before- 
hand, painted white with clear horizontal divisions in bkekor red, so aa to be 
easily observed from a distance. The best idea of the average d^th of snow 
can be guiied in forests, gardens, or parks, where the snow is proteetod from 
drifting b; the trees. In open situations a greater number of observa&ms 
are neeessarj' on account of tits vaiiabilit; of the depUi of snow, which will be 
frequently blown away from high or low level ground and aeeumolated in 
ravinesoragainstanyobstacle, siiohasabniIding,fenca, Ac. Yet I think that 
an intelligent observer with proper directions will soon leam how to observe, 
and vrill find a great interest in such observations. After they have been 
systematieally eontinued some time, and general dednotions made from them, 
it will be possible for central meteorological institutions to receive telegrams 
of the state of the snow along with otlier meteorological tel^rams, and draw 
important practical eonelnsions, especially as to (1.) the probable time 
the rivers wiD remtun open, so that navigation can go on without intevraption ; 
(2.) the probable state of the water in rivers after the melting of the snow ; 
and (8.) the probable character of the spring, n great quantity of snow being 
favourable to a late spring, other conditions being eqoal. 
As to the last point, I have the cipericoce of snoGeBsfuI pradietrons by 
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l£r. Blanford as to the character of the following season in Northern India, 
according to the extent and depth of snowfall in the Himalaya. 

I venture to draw the attention of the Bojal Meteorological Society to this 
sabject, though I know very well that on account of the mild winters of the 
British Isles it has less interest and importance for them than for some other 
eonntries. But tiie British Empire extends to many lands, and among them 
British North America has, next to Russia, European and Asiatic, the 
greatest extent of winter snow ; and close to it is another English speaking 
country, the United States, for the northern part of which the subject has 
also the greatest interest. 

I was led to consider the subject as &r back as 1871, and published a 
short paper on it in the Iswestia of the Imperial Russian Ckographical 
Society of that year. It was translated into French, and published in the 
Nomvellsg Meteorologiques 1871. The fourteen years which have passed since 
that time have been very fruitful for meteorology, both in its theoretical aspect 
and in the extension of observations, and also the bettw use made of them 
for tiie benefit of mankind. I hope that the appeal I now make will not be 
in vain. 



DISCUSSION. 

Prof. Archibald said this same subject had been studied by Mr. Blanford, 
who had found in India that a heavy snowfall on the Himalaya was almost 
invariably accompanied by drought on the plains. 

He thought it verv possible that a heavy snowfall on the Scandinavian Penin- 
sula might similarly affect the British Isles ; while he had already drawn 
attention in Nature to the probability that the movements of the ice near 
Iceland affected our area in the summer. With regard to the question whether the 
sDOwfall in the Himalayas was really the cause of the drought, as advocated by 
Mr. Blanford, he preferred for the present to regard them both as due to some 
common cause as yet unknown. 

Mr. Whipple said that the accurate determination of the ratio a given 
measurement of snowfall bore to an equivalent fall of rain was very important, 
and he urged that some one should thoroughly investigate the subject in order to 
settle the question. 

The President (Mr. Scott) said that the measurement of snow was apparently 
not a difficult matter, but that it was found impossible to say whether tne snow 
caught in a gauge fell into it from the clouds or was drifted into it by the wind : 
he cited particularly the snow storm of January 18th, 1881, which had occurred 
with a terrific gale of wind, and where large areas perfectly bare lay close to 
deep drifts. 



Results of Meteobolooioal Obsebvations made in tbe Solomon Gboup, 
1S82-1884. By Lieut. Alexandeb Leepeb, B.N., F.B.Met.Soc. 

[Bead June 17th, 1885.] 

The Solomon Islands, lying as they do between the South-east Trade Wind 
and the North-west Monsoon, and also being in the vicinity of such large tracts 
of land as Australia and New Guinea, are subject to variable winds, violent 
squalls, and a very heavy rainfall. The North-west Monsoon extends over 
the whole group firom about the end of November to the end of March, and is 
considered the nuny season. 
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Heavy gales from North-west and West also are not infrequent at thifi 
period. 

The South-east Trade Wind uominally lasts from April to the b^^nning of 
November, blowing for the most part from East and fiast-south-east (magnetie), 
but as a rule it does not blow home, as in Fiji and the groups to the East- 
ward. It seems to blow in fits and starts, interrupted with cahng, variable 
winds, and often heavy squalls and much rain. The group extends from lat. 
7^ to IQP S, the temperature consequently varies but little all the year round, 
the range being from 75° at night to from 90° to 95° at noon. 

The barometer range is from 29*83 ins. to 30*18 ins. 

The temperature of the sea varies from 82° to 85°. 

The accompanying synopsis was prepared from a meteorological log kept 
during the stay of H.M. Surveying Schooner Lark in the group, from April 
to November, in the years 1882, 1888 and 1884. The instruments were 
suppHed by the Marine Department of the Meteorological Office, and had 
been previously verified at the Eew Observatory. 

The mercurial barometer was suspended in the chart room between decks, 
its cistern being about at sea-level. The outer air had free access to the 
thermometers, which were placed in the coaming of the after hatchway; they 
were protected by wooden jalousies from sun and spray. 

The directions of wind are magnetic, the variation of the compass being 
r to 8° East. 

BEMABES. 
1882. 

ApBiL.^The first part of the month had oalms and light Northerly winds with showery 

weather ; the latter part calm, and light South-east winds with fine weather. 

Thunderstorms frequent. 

1st to 5th, off Gape BarviUe. 6th to 14th, at Port Mary, Santa Anna Island. 

14th to 18th, at Ugi Island. 21st to 27th, at Niboli Harbour, Florida Island. 

28th to 90th, proceeding to Simbo Island. 

Mat.— Numerous oalms and light winds from North-west through South to South-east. 
Thunderstorms frequent. 
1st to 6th, proceeding to Simbo (Narovo) Island. 7th to 15th, at Sknbo Island. 
Idth to 24th, o£f Treasury and Simbo Islands. 
24th to 81st, proceeding to Ugi Island. 

^UN£. — Calms, North-north-east and Easterly winds ; average force ol wind 2. 
Ist to 7th, proceeding from Simbo to Ugi Island, 
nth to I8th, „ „ Ugi to Santa Anna Island. 

19th to 80th, at Bunny Anchorage, San Christoval Island. 

July.— Very hazy over the land ; South-easterly winds with frequent, heavy squalls fii^t 
part of month. Latter part light South-east winds, with one week's South- 
westerly wind with fine clear weather. 
1st to 5th, at Bunny Anchorage. 6th to 16th, at Ugi Island. 
Bemainder of month along North-east coast of San Ghristovai Island. 

AuousT.—Wind between South and East-north-east ; average force 8-4. 
Frequent rain squalls and haze over the land. 

At Ugi lahmd and along North Coast of San Christoval Island during the 
month. 

Septbmbeb.— During the latter part of the month experienced heavy South-east winds, 
thick weather and violent squalls. 
At Ugi and Sisters' Islands.. 

October.— South-casterlv winds with much rain; towards the latter end of mouth 
Easterly winds and calms prevailed. 
At Ugi, Bua Sura and Santa Anna Islands. 
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BEMABES— Con<inM<*d. 

1882. 

NovBKBXB.— Very calm weather, experienced great difficulty in getting from place to 

nlaoe. 
At Ugi and Santa Anna Islands till 2l8t. Left group on 22nd. 

1883* 

APBOto— Arrived in group on 14th, at Santa Anna Island and Ugi Island during month. 
Winds Northerly and North-west, with a good deal of rain 14th to 22nd and 

heavy squiUls. 
28rd to 30th calms, and light Easterly winds with several passing showers. 

Mat. — No observations ; proceeding to Brisbane with a shipwrecked crew. 

Juki.— The early part of the month was very fine with light Bast and South-east winds ; 
the last ten days were very squally, thunderstorms and much rain. 
2nd to 18th, at Blanche Harbour, Treasury Island. 
19th to 22nd cruising off Blanche Harbour, Treasury Island. 
23rd to 80th, at Alu Island, Bougainville Straits. 

July. — ^Light variable winds from North-west to South-east. Frequent showers of rain. 
Few squalls. 
At Treasury Island and cruising in Bougainville Straits. 

AuovBT. — General direction of wind East-north-east to South-east. Force 2 to 3. 
Occasionally misty. Few squalls. 
1st to 6th, at Ballal6 Island. 7th to 10th, cruising. 
11th to 13th, at Tagarei Island. 14th to 31st, at Toma. 
All being in Bougainville Straits. 

SspTBiCBBB. — Calm weather and on the whole fine, no heavy squalls. 
At Treasury Island and in Bougainville Straits. 

Ogtobib.— Several heavy squalls with thunder and lightning ; Trade Wind very 

Southerly. 
1st to Srd, at Ghoiseul Bay. 4th to 0th, at Pieda Island, Bougainville 

Straits. 
20th to 23rd, cruising. 
24th to 81st, at Blanche Harbour, Treasury Island. 

NovxMBBB.— 2nd to 12th, working to Eastward from Treasury Island. 

ApbUm— Arrived in group on 5th, at Treasury Island 10th to 18th. At Alu Island 

remainder of month. 
9th to 1 1th, light Westerly winds with heavy rain, 4*3 inches were registered 

on nth. 
Light Northerly and Westerly winds and calms the remainder ot the month, 

with fine, dear, dry weather. 

Hay.— Lif^t North-east and Easterly winds, with a great deal of calm weather. 
At Alu Ist toJlSth, Bougainville Straits 14ti^ to 28rd. 
Treasury IsUmd 24th to 81st. 

Jmii.— The first half the month light East and East-south-east winds. The last half, 
li^t South-east and South-south-east. Weather on the whole fine, though 
inclined to be squaUy. An occasional light North or North- east wind. 
In Blanche Harbour let to 4th, BouffainviUe Straits 5th to 19th. 
North Bay, Faro Island, the remainder of month. 

Jolt. — 1st to 14th, light South-easterly winds and oalms with fine clear weather. 

15th to 27th, fresh Easterly wmds, cloudy weather, with a ffood deal of riin. 

Btmainder of month, fresh Southerly winds, with bad weather. 

At North Bay, Faro Island, 1st to 9th. Treasury Island 11th to 28th. 

Avouar^^The first half of the month had steady Southerly winds, rather fresh, with 
thick weather, and numerous rain squalls. The second hidf, the wind was 
lighter and more variable with occasional calm spells. Wind chiefly from 
South-east. 
At Oema Atoll, Bougainville Straits, till 21st; oruising in Straits, 21st to 
26tb; then at Ala Island. 
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BEWlKKS— Continued. 
1884 

Sbptxxbxb.' Ist to Idth, light South-east and Easterly wincbi with oocasional sqnalls, 
irith hea^y rain from North east and East-north east. 14th to 20th, very 
fresh Southerly winds and thick dirty weather ; remainder of month light 
Easterly winds and fine weather. 
At West side, Aln Island (Bougainville Straits), till 15th. 
At Treasury Island the remainder of month. 

OoTOBXB,~From 1st to 7th, light winds from North-east to South-east, with a good 
deal of rain ; 8th to 15th, Southerly winds, force' 2 — i. Showery. 

16th to 22nd, Northerly winds, foroe 8—8. o, q, r, t, 1. Bemainder of month 
fine, with light variable and East^south-east winds. 

1st to 13th, at West side, Alu Island; 14th to 21st, Choiseul Bay; then at 
Treasury Island to 27th ; when left group. 



PROCEEDINGS AT THE MEETINGS OF THE SOaETY. 

May 20th, 1885. 

Ordinary Meeting. 

Robert H. Sc'OTT, M.A., F.R.S., President, in the Chair. 

Horace Dodell, M.D., Streate Place, Bournemouth ; and 
John Needuam Longden, 1 Queen Victoria Street, E.C., 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read, viz. :— 

" The Temperature Zones of the Earth considered in relation to the 
duration op the Hot, Temperate, and Cold Periods, and to the Effect 
OF Temperature upon the Organic World." By Dr. W. Koppen, Hon. 
MemJl.Met.Soc. (p. 255.) 

" Velocities of Winds and their Measurement." By Lieut.-Col. H. S. 
Kniqut, F.R.A.S., F.R.Met.Soc. (Abstract.) 

Many circumstances point to the advantage of having tlie means of ascertaining 
with accuracy the veloci^ as well as the direction oi the wind — not only is the 
temperature of the air affected by the direction from which the wind blows, but 
also by its velocity and the length of time it continues from the same Quarter. 

With regard to anemometers, it seems generally admitted that the best form 
for aacertainin^the velocity of the wind is that invented by the late Dr. Robinson, 
of Armagh, as it possesses the advantage of not having its action in the least 
affected by sudden shifts in the direction of the wind. It may be briefly described 
AS follows : — Four hollow hemispheres are attached by four horizontal arms of 
equal length to the top of a vertical spindle, which acts by an endless screw on a 
graduated disc or discs. It has been computed that the wind causes these hemi- 
spheres or cups to move with one-third of its velocity, and this assumed rate is 
adopted in graduating the discs, in order that they may denote the true velocity 
of the wind. But this relative rate between the wind and cups deserves further 
consideration, as it does not seem strictly correct for all velocities. The positions 
of the cups are the following: — ^The arms are at right angles, and the cups have their 
concave surfaces turned towards the convex side of the next following cup ; thus, 
wMle the cup on the West side has its concavity North, the cup on the corres- 
ponding arm towards the East has its similar side towards the South. Suopose 
the wind blowing from the North, and the cups numbered as follows :— No. 1 
West, No. 2 South, No. 3 East, and No. 4 North ; then No. 1 on the West side 
receives the wind in its concavity, and there being no escape the wind exerts its 
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full force, while cup No. 3 on the opposite arm towards the East presenting its 
convex surface, the wind glances off, exerting but little pressure. Thus the 
difference of wind force on cups Nos. 1 and 2 causes the former to more with the 
wind, and the latter against it ; thus each cup in turn arriyes at the place of No. 1. 
But it is clear that when the wind strikes the convex surface of cop No. 3 its 
form tends to throw the air current outwards, and the air filling its concavity 
must move in a direction contrary to the wind, viz. from South to North, and in 
this advance it must in a measure be retarded by the wind from the North ; the 
result must be a rarefaction of the air at its concave side, and this must increase 
in a corresponding ratio with its velocity. Now tibe weight of the atmosphere 
may be considered equal to fifteen pounds to the square inch at aea-level, and 
from whatever cause the air becomes rarefied at one surface it will exert a pres- 
sure on the other surface equal to such rarefaction until, in caae of a vacuum, it 
would amount to fifteen pounds. Thus it appears that cup No. 3, on the East 
side, has to sustain a pressure on its convex side from the weight of the atmo- 
sphere in consequence of the rarefaction of the air at its concave side fa pressure 
which increases with its velocity), in addition to the retarding force of the wind. 
Further, the great pressure at the same moment on the cups East and West mast 
cause increased firiction by bearing the spindle towards the south side of its tube. 
In order to correct these causes of error the author suggests the following altera- 
tion, viz. : — From the centre of each cup cut out a circular portion according to 
the size of the cup ; thus in a cup measuring six and a half inches over its conrez 
side, remove three inches and close this opening by a shutter of similar form to 
the removed segment ; secure this at its upper edge by a good hinge so that it 
may swing freely towards the concave side. The edge of the shutter shonid 
project beyond the extent of this centre aperture and its edges be counter-sunk 
when closed, so that it may fit perfectly close and airtight when in that position. 
The circular form is better than a flat shutter, but both its form and size may be 
open to improvement 

Let us now consider the anemometer at work with its altered cups, the wind 
North as before, No. 1 cup West, and No. 3 East ; then the shutter of No. 1 cnp 
being closed by its weight and force of the wind would act as before, but No. 3 
cup on the East side would have its shutter opened by the wind, which, passing 
through the opening, would relieve it from much retarding pressure and niction. 
When arriving at the North side, the shutter, being relieved from wind pressure, 
would swing down on its hinge and close the opening : should this action not be 
quick enough in consequence of its want of weight, the author suggests that a 
metal peg should be fixed to its centre on the concave side and perpendicular to 
it ; but this may not be found necessary. The arm supporting the cup should be 
so formed as not to interfere with the motion of the snutter. The hinge of the 
shutter should not be placed at the top of the opening in a horizontal position above 
its centre, because the centrifugal force caused by the rotation of the caps would 
in such a position cause it to press too much on Its outer side ; but it snould be 

E laced about 20^ from this point on the inner side and inclined to this extent 
rom the horizontal. Thus the hinge would have an inclination towards the 
spindle of about 30^, the outer part inclining equally upwards. The hinge should 
have a long bearing, not less than one-thira of its diameter and both the shutter 
and opening shoula be straight at the hinge. 

As the wind moves with greater velocity in proportion to its altitude above the 
surface of the ground, the author considers that tne best method for ascertaining 
these rates of motion is b^ timing the velocities of bodies floating in tiie air at 
known heights while passmg over measured distances. To carry out this idea he 
suggests the use of small balloons filled with hydrogen gas. These balloons 
could be adjusted to the exact buoyancy of the air at the time and place of using 
them by attaching a small bag containing dry sand or water, and an arrangement 
could be made to allow of a small escape of a portion of this counterpoise to 
ensure the balloon keeping the same level. The balloon could be captured at 
the end of the measured distance by a light wire grapnel attached to it by a piece 
of string — which woiild catch in a cord stretched over the ground at a suitable 
height. The place selected for these experiments should be level and free from 
trees or buildmgs — but it would be of advantage to use these balloons over water 
as well as over land, also at difEerent heights with the current moving in the 
direction of the wind as well as against it, imich would show the refiiatance offered 
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to the wind by the water. The balloons conid be started from a net of semi 
circular form and attached to a hoop, which by being tamed on a pivot the balloon 
would be ejected by the wind— or by being placed in a case open towards the 
wind, with two doors opening on the reverse siae. 

In testing anemometers with these balloons it would be an advantage to adopt 
an arrangement by which they could be started and stopped at the instants at 
which the latter arrived at and completed the measured distance. 

The author mentions a few essential points required in the construction of 
anemometers which, not being of a decorative character, receive but little attention 
from opticians. The pivots of the parts in motion should be placed well in view 
and readily accessible, so that oil may be easily applied to them without stopping 
the movement of the cups. The spindle can be oiled by fixing a hollow knob, 
similar to the solid one at its upper extremity which secures it to the arms of the 
cups, but somewhat larger. Tnis can be conveniently filled with oil while the 
cups are in motion by a hole in its top, closed by a metal peg. A very fine cut 
down the threads of its screw, continued to the top of the brass tube, conveys the 
oil down the spindle to that part, which should be cup-shaped, as should also be 
the upper surface of the metal under the knob. Also it is important that the 
glass in front of the graduated circles should be made to open on a hinge, in order 
that dew may be removed from its inner surface, which frequently forms there in 
damp misty weather and entirely prevents the circles being read. This arrange- 
ment is also necessary for the purpose of applying oil to the works. A hood of 
sine or tin, coverine the lower part of the instrument under the cups and project- 
ing several inches beyond the race, assists in keeping off snow or rain, &o. 

" On the Equivalent op Beaufobt's Scale in absolute Velocity op 
Wind." l\y Dr. W. Koppen, Hon.Mem.R.Met.Soc. (p. 268.) 

" Note on a Peculiar Form op Auroral Cloud seen in Northampton- 
shire, March 1st. 1885." By the Rev. James Davis, of Banbury (Communi- 
cated by the President). 

After preaching at Ciipston, 5 miles from Market Harbro,* on Sunday evening, 
March 1st, I walked 2 miles through the fields to Oxenden, and about 8 p.m. I 
saw the clouds depicted in the accompanying diagram. They did not occupy the 
whole of the sky, but only a very consiaerM>le space, apart and alone. It was 

ZCNITH 
(y CLEAR SKY. <(^ 

Intcrvening spaces quite clear. 

not only a fine moonlight night, but there was an unusual splendour in the air, 
if such an expression maybe permitted. Some days after, a jeweller showed me 
a beautiful oblong opal. Imadne a series of these, shaped something like a filbert 
(but, of course, immensely enlarged), arranged at a uniform distance from each 
other, and hanging in concave form on the clear blue sky, and you will have a 
fair idea of the group of clouds at Ciipston. 



June 17th, 1886. 

Ordinary Meeting. 

Robert H. Scott, M.A., F.R.S., President, in the Chair. 

Lieut. Alexander Leeper, R.N., All Saints Rectory, King*s Lynn, 
^as balloted for and duly elected a Fellow of the Society. 
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The following papers were read : — 

** Meteorological Observations made on a Trip up the Nile, February 
AND March, 1885." By William Marcet, M.D., F.R.S., F.R.MetSoc. 
(p. 275.) 

" The Mean Direction of Cirrus Clouds over Europe." By Dr. H. H. 
IIildebrandsson, Uon.Mem.R.Met.Soc. (p. 287.) 

" On the Influence of Accumulations op Snow on Climate.** By Dr. A. 
WoEiKOF, Hon.Mem.R.Met.Soc. (p. 299.) 

"Note on the Weather of January 1881.'* By Charles Harding, 
F.R.MetSoc. (p. 292.) 

"Results of Meteorological Observations made in the Solomon 
Group, 1882-84." By Lieut. Alexander Leeper, R.N. (p. 309.) 

"Graphic Hygrometrical Table, designed to facilitate Hyoro- 
metrical Calculations.** By David Cunningham, M.In8t.C.E., F.R.MetSoc 

The Table exhibited to the Meeting has four different sets of lines. The first 
represents the scale in degrees and tenths, the horizontal measurements being 
the degrees and tenths of the dry-bulb thermometer readings, the verticAl 
measurements the difference in degrees and tenths between the dry and wet bulb 
thermometer reading. The lines of the scales are of course all straight^ and 
drawn in the paper in yellow. 

The second set of lines, namelv those in red, represent the dew-point ; the 
third set, in blue, the elasticity of the vapour ; and the fourth set, in green, the 
relative humidity. The data are those of the well-known Uygromthieal TabUi 
of James Glaisher, F.R.S., 6th Edition. 

The advantage of a graphic presentation of such data lies in the great readinett 
and security from error with wtiich the results can be obtained. In general, that 
is when decimals are present, a good deal of troublesome calculation is reqawed 
when the Tables are employed ; but when the proposed method is employed 
calculation is unnecessary, the results beins read off, whenever the position has 
been fixed on the scale, with readiness and correctness. It is thought that the 
results can thus be obtained in about one-fourth of the time at present required, 
and with much less mental effort. 

Mr. C. Todd, C.M.G., by invitation of the President, gave an account of the 
Meteorological Organisation in South Australia. 



CORRESPONDENCE AND NOTES. 

Pearson*s Component Anemograph. 

Mb. a. N. Pearson lias forwarded some remarks respecting the notice of his 
Component Anemograph which appeared in the Quarterly Journal, Vol. XI. 
pp. 6 and 62. He points out that the figures were intended to serve more as 
working drawings than as illustrative diagrams. The elaborate appearance of 
the drawings was increased by the presence of so many friction pulleys, which, 
as the whole of the fiiction of the machine is intended to be overcome by 
descending weights, might perhaps be regarded as superfluous. By the in- 
troduction of motion pulleys, the wearing of the parts of the machine one 
against another is consideraoly diminished, and consequently the machine will 
continue to give accurate traces for a longer time. 

Mr. Pearson believes that the form of vane introduced into his instrument i^ 
both sensitive in the highest attainable degree and free from oscillatioi), 
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President's Address, 1885. By Robert H. Scott, M.A., F.R.S., President. 

In the List of Stations given in the Appendix to mj Presidential Address, I 
regret that the Italian List, p. 173, was not complete. Padre F. Denza has 
forwarded me the following list of additional Second Order Stations, which are 
pablished in the BoUettino DeccuUco of the Osservatorio Centrale del Eeale 
Uollegio Carlo Alberto in Monc^lieri. 

ITALIAN STATIONS. 



Station. 



Acireale 

Alassio (Gk>llegio) 

Alatri 

Alvemia 

Ampezzo 

Anagni 

Aoeta 

Asiago 

Aversa 

Bacn-Abis 

Bakned* Ahi 

Bedonia 

Belmonte 

Biella Piazzo 

Bologna (Oss. Ungar.)... 

„ fS. Lnca) 

„ (S.Lwgi) 

Bolzonella 

Bormio 

BoTes 

Galdonazzo 

Oampo di Cirie 

Oannobio 

Carpineto 

CarrA 

Caselette 

Castel del Piano 

Castiglion de' Pepoli ... 
Cayalese (Oss.Dttiza) ... 

GATazaodherina 

OaTotir 

Ceresole Beale 

dngoli 

Ch&tillon 

ChiaTari 

Chieri 

CJoUio 

Conversano 

Ooredo 






ft. 

581 
98 

1542 
3661 
1867 
1657 
1978 
3264 
213 
289 

5099 
1798 

2375 

1637 
295 

948 

128 
4396 
1995 
1595 

689 

II71 
1440 
604 
2x29 
2264 

3419 

23 

1040 

5315 

1745 
82 

948 
3048 

2723 



Station. 



Corleone 

Cotrone 

Ck>tte Valdobbia 

Courmayear 

Grissolo 

Empoli 

Fiesole 

Firenze fOss. Xim.) 

Firenzuola 

Gerace 

Gozo [Malta] 

Graglia (Santuario)... 

Gran. S. Bemado 

Grosselo 

Ingnrtosn 

Ivrea 

Lanzo (CoUegio) 

La Valletta [Malta] 

Le Capanne 

Lendinara 

Logliano 

Maenza 

Maid 

Marola 

Massalubranse 

Massa Marittima 

Mineo 

Mondragone 

Monselioe 

Montefiasoone 

Monte Penna 

Monteponi 

Montepoloiano 

MonteTarchi 

Nami 

NapoU (Oss. UniTers.) 
„ (Uff. Morina) 

Noto 

Oggiono 

Ornayasso 



I 



ft. 
1834 

33? 



4560 
148 

1024 
249 

1463 

1535 
364 

2759 



755 

948 

1801 

85 

39 

1335 
1 175 

2530 

2352 

1260 

1427 

1955 
4560 

656 

1673 

509 

794 
187 



738 



Station. 



Oropa 

Pallanza 

Parma (Inst. Teoon.) 
Piedmonte d' Alife ... 

Pimzolo 

Pinerdo 

Pistoja 

Pontebba 

Porto Venere 

Pozznoli (Oomiz.Agr.) 
„ (Solfatara) 

Beoorao 

Bio Marina (Elba) ... 

BiTa 

Boma (UniTers.) 

Bovereto 

Buffano 

Saera 8. Miohele 

S. Gottardo 

S. Mioh^ 

Salazzo 

Samjpejre 

Saons 

Sohio 

Segni* 

Sempione 

Spezia 

Sosa 

Tolmezzo 

Trento 

YalohinseUa 

Yalenza 

Varese 

Varlongo 

Vasto 

Yeroelli 

Verolanova 

Yesuvio 

Yilminore 



4 



ft. 

3855 

715 
217 

1900 

2477 
1266 

246 
1893 

164 
381 

62 
276 

650 

433 
3153 

Sox 
1398 



666 



I2X 
1680 
1086 

919 
3609 

397 
2828 

194 

574 
492 

2090 
3324 



RECENT PUBLICATIONS. 

Amsbigan Meteorolooioal Joubnal. a Monthly Beyiew of Heteorology 

and Allied Branches of Study. Angost-Oetober 1885. Vol. n. Nob. 

4-6. 8vo. 

Contains :— A remarkable Hail Storm, by I.H.Stathem (2 pp.).— A Seven-day 
Weatlier Period, by H. H. Clayton (7 pp.).— Temperature Diagrams, by W. M, 
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Davis (6 pp.). — Tidal Meteorology, by P. E. Cliase (1 p.).— Pneumonia and 
Ozone, by Dr. D. Draper (3 pp.).— The Climatology of Northern Michigan and 
ita supposed Relation to Diseases of the Respiratory Organs, by Dr. G. H. CleTe- 
land (5 pp.).— The Origin of the Electricity of Thunder Clouds, by A. McAdie 
(7 pp.).— A Preliminary Examination of Metal Thermometers, by W. A. Rogen 
(6 pp.).^ Determination of Air Temperature, by H. A. Hazen (5 pp.). This is a 
reply to Dr. Wild*s criticism which appeared in the Austrian ZeiUehriftJir 
Meteorologie for May. — On the Relations of Meteorology to Yellow Fever, by 
I. H. Stathem (5 pp.). — The relative value of observations of atmospheric osone 
compared with those of other atmospheric conditions, and a consideration of the 
coincident relations of atmospheric ozone to sickness, by Dr. A. TV. Nichokon 
(6 pp.). The author points out the importance of further investigation in this 
subject. Observations have long since shown that there is little osone to be 
found in cities, and it is a significant fact that the death rate is greater and sick- 
ness is more prevalent in cities than in rural districts. — ^An Experiment in 
Weather Forecast, by P. E. Chase (6 pp.). 

Annuaibb db la BociAt± M^t^orologique de Fbance. October 1884 and 
January 1885. 4to. 

R6sum4 del observations centralis^es par le Service hydrom6trique du bassin 
de la Seine, pendant Tann^e 1883, par H. Heude (30 pp.). — Sch^mas des monve- 
ments atmosph^riques entre le 30^ S etle 80° N les 20 Novembre 1879 et ler 
Janvier 1880, d*aprds les cartes d*isobares dressSes par L. Teissereno de Bort, 
par A. Poincar6 (6 pp. and 8 plates). — Observations m6t6orologiques anciennes 
laites A Tonnerre (2 pp.). — Sur uu nouvel enregistreur barom^trique, par G. 
Raymond (3 pp.). 

GiBL BT TbBBE. BbVUE POPULAIBB D*A8TR0N0MIB, db MiTtOBOLOOm, IT 

DB PHYSiauB Da Globe. Second Series, Vol. I. Nos. 11-16. August- 
October 1885. 8yo. 

The principal meteorological contents are : — Accroissement du nombre dei 
mps de f 0UCU1 
par J. Vincent 



coups de foudre en Saxe (4 pp.).-— Les trtyectoires des minima barom^tiiqiies, 
par J. Vincent (9 pp. and plate). — Les coups de foudre en Belgique pendant 
I'ann^e 1884, par A. Lancaster (7 pp.).— Un nouveau traits de M6t^rolode 



(4 pp.).— De f accord entre les indications des couleurs dans la scintillation dei 
etoiles et les variations atmosph^riques, par C. Bfbntigny (8 pp.). — ^Lea deraidrei 
recherches sur F^lectricit^ atmosph6rique (8 pp.). — Etudes a*optiqae atmos- 
ph^rique, par E. Lagrange (7 pp.)* 

Indian Mbtbobolooioal Mbmoibs : being occasional DisonsBions and Com- 
pilations of Meteorological Data relating to India and thb Nbiqh- 
boubino Countbies. Published under the direction of Hbnbt F. 
Blanvobd, F.B.S., Meteorological Reporter to the Government of India. 
Vol. n. Part IV. 4to. 282 pp. and 7 plates. 1886. 

This is devoted to an Account of the South-west Monsoon Storms generated 
in the Bay of Bengal during the ^^ears 1877 to 1881, by J. Eliot, hLA. The 
first portion of the paper ^ves a list and a brief account of a large number of 
storms which originated in the Bay of Bengal and passed landwards. It 
establishes fully that cyclonic storms form a regular and frequent feature of the 
whole South-west Monsoon period. The history of the for^-siz cyclones in- 
cluded in the Report shows fully that they were all accompanied by neavy nun- 
fall, and that they all broueht up more or less humid winds, for consicierable 
Eeriods, to the districts in uie rear of the cyclone ; so that each cyclonic distur- 
ance preceded a burst of Monsoon rains over a portion of the Empire. Hence 
their occurrence is of considerable importance in connection with the distribution 
of rainfall during the South-west Monsoon in India. The hiatoiy also roughly 
shows that the severest cyclones (as, for example, the Vizagapatam cyclone of 
November 1878 and the Negapatam cyclone of November 1880, in each of 
which the depression exceeded half an inch) were associated with the most con- 
centrated and localised rainfall. The same fact is also indicated more or less 
clearly by the history of the storms. There is always heavy localised rainfall 
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over the area of cyclonic disturbance, and the strength and character of the dis- 
turbance depend to a very large extent upon the amount and character and dis- 
tribation of the rainfall. 

JouBNAL OF THE AsuTio SOCIETY OF Bemoal. VoI. LTV. Part n. No. 1. 
1885. 8vo. 

Contains : — On Observations of the Solar Thermometer at Lucknow, by S. A. 
Hill (16 pp.). The observations show that in a dry year the solar thermometer 
will give higher indications than in a damp one, when due allowance is made for 
variations in atmospheric absorption. The conclusion the author draws from this 
investigation is, that while the results indicate a rather strong presumption in 
favour of the hypothesis tliat the emission of solar heat varies inversely with 
the number of sun soots, the hypothesis can only be definitely proved by obser- 
vations of some kina of actinometer which is protected from reflection, and re- 
ceives direct solar rays only. Probably the form of instrument which will be 
found most useful is a thermopile, turned by clockwork so as to face the sun, and 
attached to a reflecting galvanometer, by means of which the heating eflect can 
be photographically recorded. 

JouBKAL OF THE SooTTisH Meteorolooical Society. Third Series, No. 11. 
Bvo. 1885. 

Contains: — The Climate of the British Islands (Third Paper), by A. Buchan 
(22 pp. and plate^. This is a discussion of the annual rainfall for the twenty- four 
vcars 1860 to 1883. Tables are given showing for 1080 stations in England and 
Wales, 547 in Scotland, and 213 in Ireland — ^the height above sea-level; the number 
of years rain has been recorded ; these years specified ; the mean annual rainfall 
for these years ; and tlie calculated mean rainfall for the twenty*four years 
1 860-83.— Meteorology of Ben Nevis for the year ending 31st Mav, 1885, % A. 
Buchan (10 pp.). — The Meteorologv of Culloden, Inverness-shire, from Observa- 
tions maae from January 1841 to December 1880 by the late A. Forbes, bv A. 
Buchan {20 pp.).— Anemometrical Observations at Dundee, by D. Cunningham 
(2 pp.). — Meteorology of San Jorge, Central Uruguay, from Four Years' Observa- 



tion_, by A. Buchan (5 pp.). — On the Formation of Snow Crvstals from Foff, by 
' '' _ ^ of the Annual Rainfall for 1 went^-seven Years, 

1858-84, in the District of Cape S. Antonio, South America, Province of Buenos 



Ayres, by T. Gibson (2 pp.). 

Meteorolooische Zeitschbift. Heraosgegeben von der Dentschen Bfeteoro- 
logischen Gesellschaft. Redigirt von Dr. W. Koppen. Zweiter 
Jfdirgang, 1885. Parts 7-9» July-September. 4to. 

Contains: — Die magnetische Landes-Aufnahme von Canada durch Gen. Sir J. 
H. Lefroy, 1842-44, von Dr. G. Neumayer (7 pp.). — Ueber Rednktion von Barn- 
meter-standen auf das Mceresniveau, von C. Schultheiss ^7 pp.). The author* 
points out that all Bavarian stations lie above the level of 1,000 feet, for which 
the sea-level reduction was stated to be allowable by the Confess at Rome. Ho 
recommends that the readings should be telegraphed for Weather Reports un- 
reduced, and that the reduction when carried out should be made in steps, reduc- 
ing eacn station to the next lowest adjacent station so as to have some idea of 
the temperature of the air column. — Lemstroms Beobachtuneen auf den Polar- 
stationen zu Sodankyla und Kultala in Finnisch-I^appland 1882-84 (G pp.). — 
Teber das Sattigunffsdeiicit, von Prof. K. Weilirauch (4 pp.). — Leber die 
Darstellong der stimdlichen und jiihrlichen Vertheilung der Temperatur dnrcli 
cin einziges (Thermo-Isopletlien) Diagramm und dessen Vcrwendung in der 
Meteorologie, von Dr. F. Krk n9pp.). Tliis paper points out the great advan- 
tages which the method oi chrono-isothermals (of Lalanne) presents, and 
suggests that they should be termed isopleihals, *' equal vainea." — T^icho 
Veranderung des Luftdrucks in den Cyklonen, von J. Vincent (7 pp.). This 
paper shows how frequently the minimum barometer reading in cyclonic svstcms 
falls about 4 a.m., and the maximum in anticyclones about 10 a.m. — UeW die 
Fortschritte der wissenschaftlichen Witterun^skunde wahrend der Ictzten 
•Inhrzehnte, von W. v. Bozold (2 pp.). Tills is an address delivered at the 
.Mi»eting of the German Motooroloirical Society at Munich, in whicli tlio niithor 
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discnsses not only the advances made recently, bat also the relative merits of 
Brandes and Dove respectively to be considered as the first indicator of the 
proper mode to be followed in weather stud v. — Bemerknngen fiber die Beziehang 
der mittleren Bewolkung zur Anzahl der heiteren and trAben Tage, von Dr. Y. 
Kremser (9 pp.). 

MiNUTSB OF PfiOCEEDXMOS OF THB INSTITUTION OF CiVIL EnODOEBBB, Yol 

LXXXI.P Seasion 1884-6. Part 8. 8yo. 1885. 

Contain ;-.The River Bnffalo ; total flow at the Town Dam, King William's 
Town, Cape of Good Hope, from Jane 1880 to March 1883, compared with the 
Rainfall, by W. B. Tripp (11 pp.). 

OcHAN AND AiB CuBBENTS. By Thoxas D. Smbllie. 8yo. 1885. 21 pp. 

The general condosion of the aathor is, that as by experiments it has been 
fonnd that water resting on a revolving solid body, if freely onder the influence 
of gravitation and the revolving force, does not throaghont all of its depth 
acquire an equal speed with the solid body, but lags behind near the surface, it 
may fairly be inferred that earth and ocean, being under the same forces in the 
diurnal rotation, should be affected in a similar manner. The backward flow 
being greatest where the speed is highest^ or round the equatorial belt, will 
produce the dominant current, the others being return currents by gravitation to 
keep up the supply. 

PsooBSDiNos OF THB Ohbstbb Sooebtt OF Natubal Soibngb. 1884. Part in . 
8yo. 

Contains a ve^ interesting naper (7 pi>.) by Mr. A. O. Walker on the Climate 
of the Chester District (incTuding Denbighshire and Flintshire) considered in 
relation to Fruit Growine. There is a very widespread belief that the principsl 
factor in determining the crop of tree miit, viz. Pears, Apples, Cherries, snd 
Plums, is the amount of firosts in spring when the trees are m blossom. If this 
were tne case, then the West coast of England, Wales, Scotland, and still more 
of Ireland would be the most favourable climate, not only in the JBritish Islands, 
but of all Europe, north of, say lat. 45^, for growing fruit, and North America, 
except the Southern States, would not have a chance against us with their rigoroot 
winters. Yet as a matter of fact we find that precisely those countriee that have 
the coldest winters are the greatest producers of the above tree fruits, and that those 
like our own West coasts, that have a mild equable climate, produce the least 
This clearly points to some other cause than the above as determining the 
suitability of any given area for the production of fruit, and there oan belittle 
doubt that this will be found to be the summer temperature, and that the higher 
this is the better for this purpose. And inasmuch as a country having a dry 
atmosphere, which offers less resistance to the radiation of heat nrom the son to 
the eajrth on the one hand, and from the earth into space on the other, than a 
moist one, will have at once hotter summers and colder winters than a moist 
country, it follows that the further we go from the breezes which reach oar 
Western coasts with moisture from their long sweep over the Atlantic, the more 
profitable will it be found to plant fruit trees, other conditions of coarse being 
equal ; hence it comes that we find ourselves supplied with Apples from America 
and Pears from the interior of France, in both of which countries the heat in 
summer and the cold in winter are much greater than in this country. 

PbOOBBDINOS of THB LiTB&ABT AND PhILOSOPHIGAL SoCI BTY OF LiVBBPOOL 

daring the Seventy-third Sesaion, 1888-84. No.XXXYm. Bvo. 1884. 

Contains :-^Ship Anemometer, by W. G. Black (4 pp. and plate). The 
principle of the anemometer is derived from the sail ot a ship, the pressure of the 
wind upop which is transmitted by a cord going under a pulley to a pointer 
moving ofi a scale similar to that of a common spring-balance. 

PBOOB|n>WaS OF THB PhILOSOPHIOAL SoGIBTY OF GLASGOW. Vol. XYI. 1884- 

1886. 8vo. 1885. 

Contains:— A Theory of Storm Travel, by P. Alexander, M.A. (8 pp.). The 
speculations in this paper were entered upon by the author after reading the two 
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Articles entitled "Weather Forecasts" which appeared in Good Words kboni 
three years ago. The author's theory of storm travel is that both cyclones and 
anticyclones, when undisturbed by external causes, must travel eastward. 

PSOGEEDINGS OF THE BoYAL SOGIETY. Vol. XXXYIII. No. 286. 8tO. 

1885. 

Contents : — On Underground Temperatures, with observations on the con- 
ductivity of rocks, on the thermal effects of saturation and imbibation, and on a 
special source of heat in mountain ranges, by Prof. J. Prestwich, F.R.S. (7 pp.)* 
The author deduces from the three classes of observations a general mean of 
thermic gradient of 48 feet per degree Fahr., but he considers this only an 
approximation to the true normal gradient, and that the readings of the coal 
mines and artesian well experiments are owing to the causes he enumerates still 
too high. He also discusses the question whether or not the gradient changes 
with the depth. His own reduction of the observations gave no result, but he 
points out that in all probability the circulation of water arising from the extreme 
tension of its vapour is staged at a certidn depth ; while as it is known ex- 
perimentallv that the conductivity of iron diminisnes rapidly as the temperature 
increases, this may possibly in a different degree apply to rocks. If tnerefore 
there is any change, these indications would be in favour of a more rapid 
gradient. Taking all these conditions into consideration, the author inquires 
whether a gradient of 45 feet per degree may not be nearer the true normal than 
even the one of 48 feet obtained by the observations. 

Repobt on thb Mbteorology of India in 1888. By Henry F. Blanford, 
F.B.S., Meteorological Beporter to the Government of India. Ninth 
Year. 4to. 1886. 

The year 1883 was characterised in the Indian area, on the whole, by a low 
temperature, a mean pressure also slightly below the average, a smaller pro* 
portion of water vapour, rendering the atmosphere both relatively and absolutely 
drier than on the average of past years ; but, on the other hand, a slight 
excess of cloud, and a rainfall more than usually copious in most parts of the 

feninsula, and less than the normal amount in the greater part of Northern 
ndia, the excess of one region almost exactly compensating the deficiency of the 
other. 

Mr. Blanford in the introduction remarks that a recent investigation of the 
records of rainfall for the past twenty years has brought to lignt some pe- 
culiarities in the relative precariousness of the rainfall in different parts of 
India which have much interest both from an economic and a scientific point 
of view, and their detection may prove to be only the first step towards a 
more complete explanation of the meteorological and geographical conditions 
which determine the occurrence of drought and famine. As a general rule, the 
rainfall is most variable in those regions where the average rainfall is smallest, 
such as are Sind and Cutch, and the desert track of Western Rajputana ; and 
least so in the tracts of heaviest rainfall. It has been shown in former Reports, 
more especially that for 1878, that vears of severe and prolonged drought have 
been those in which the pressure of the atmosphere has been unduly hiffh, and 
there is in all probability a direct connection between this condition and the per- 
sistence of the dry winds in those years. But there is evidently some other con- 
dition which operates in producing these winds, and in retarding or interrupting 
the rainfall in years such as 1883, when the atmospheric pressure does not exceed 
the average, and may even be below it. The dry winds m such seasons are less 
lasting, but for a time they are as strongly marked as in famine years. Mr. 
Blanford believes that in such cases they are due to an unusual extent and thick- 
ness of snow on the North-western Himalaya. 

Results of the Maonetical and Meteorological Obsbsyations made at 
the BoYAL Obsebvatoby, Gbeenwich, in the year 1888: under the 
direction of W. H. M. Chbistib, M.A., F.B.S., Astronomer-Boyal. 
4to. 1885. 188 pp. and 18 plates. 

In addition to the daily observations, &c. tables are given showing the 
monthly means at every hour, of the barometer, dry and wet bulb thermometers^ 
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dew-point, relative humidity, amount of sunsljiue. velocity of the wind, and tlie 
electrical potential of the atmosphere. The following are the principal rc:sulu 
for 1883 :— Temperature, mean 49°-4, highest 85°1, on August 2l8t ; lowest *20=-6 
on March 24th ; mean daily range 15°-6 ; Wind, mean daily pressure on the sqaare 
foot 0*75 lb., gi-eatest pressure 28-5 lbs. on February 2nd ; mean daily velocity 
291 miles, greatest velocity 842 miles on December 12th, least velocity 62 miles on 
December 26th ; Rain, total 21909 ins.. No. of rainy days 173 ; Sunshine, total 
duration 1240*8 hours. 

SiTZUNGSBEBICHTE DER KAISERLIOHEN AkaDEMIE DEB WiSBENSCHAFTEN 

(Vienna). Band XCII. Abth. 11. June 1885. 8vo. 

Contains : — Die Temperatarverhaltnissc der osterrcichischen Alpenlauder, by 
Dr. J. Hann (166 pp.). This is the author's third and concluding paper on tliis 
subject. 

Symon8*8 Monthly Meteorolooioal Magazine. Vol. XX. Nos. 285-287. 
August-October 1885. 8vo. 
The principal articles are : — The Times on the Drought and on the Rainfall 
Organisation (4 pp.\ — ^Atmospheric Electricity, by J. R. Capron (4 pp.). — Meteoro- 
logy at the Inventfons Exhibition (7 pp.).— The Drought of July 1885 (4 pp.).- 
The Rainband vindicated, by J. R. Capron (4 pp.). 

The Garner and Soibnce Bbgorders* Journal. Edited by A. Ramsay, 
F.G.S. Vol. I. No. 1. October 1885. 8vo. 

This new publication is devoted to the interests of Science and Scientific 
works in general, but more especially to those of the small Natural History 
Societies. Its object is to foster and encourage every attempt made to organise 
systematic investigation, both by individuals and confederations of Societies. 
Ihe present No. contains articles on the following subjects: — Our Natural 
History Societies (3 pp.). — Phenological Stations (3 pp.). — The Mollusca of 
Surrey, by E. H. Rowe (4 pp.). 

Transactions and Proceedings and Report of the Royal Society of Soiitb 
Australia. Vol VII. 1888-84. 8vo. 1885. 

Contains: — Remarks on the "Red Glow," by C. L. Wragge (7 pp.). — ^Notcs on 
the Crepuscular Glimmer, or Red Glow, by W. A. Jones (11 pp.). 

Zeitschrift der Osterreichischsn Gesellschaft FiJR Metborolooie. 
Bedigirt von Dr. J. Hann. Band XX. Aogust-Ociober 1885. 8?o. 

Contains:— Das Klima des nordwestlichen Himalaya und die Temperator in 
N.W. Indien, nach 8. A. Hill (16 pp. and plate). — Stflndliche Beobachtong^n 
uuf Pike'a Peak, Mount Washington, und den entsprechenden Fuss-stationen, 
von Dr. J. M. Pemter (6 pp.). The author discusses tlie hourly observations 
at Pike*8 Peak and Mount Washington, which have been published in the 
Report ofths Chit f Signal Officer ^ 1882, for the day hours.— Die roeteorolo^sche 
Gipfelstation Hochobir im Winter, von Dr. J. Al. Pemter (2 pp. and plate).— 
Ueber eine Eigenthilmlichkeit des Seehorizontes, von E. Budae (7 pp.). Tliis 
i.i a notice of the frequent distortion of objects seen at sea, usually called 
refraction, when small islands, &c. appear floating in the air. The author 
attributes tliis to the reflection of light from wave tops. He says that it is far 
more remarkable when there is some sea than when the surface is quite calm.— 
Zum Klima von Tabor, von F. Hromadko (5 pp.). 
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REFERENCES. 



A. BARE ROCKS. 

B. ELECTRIC CURRENT PASSED UNDERNEATH HERE 
FOR A LENCTN OF I8INCHES S IDOSENED TURF. 

C. DOTTED UNES SHEW PROBABLE COURSE 
OF ELECTRIC CURRENT. 

D. BROKEN DOWN ROCK 20 FEET BELOW 
BABE OF MONUMENT. 

E. SFEET below LEVEL OF BASE. 

F. BROKEN UP ROCK. 

C ABOUT 25 PEETBEUDW BASE OF MONUMENT. 
H. DISAPPEARED IN EARTH, ABOUT 80 FEET 
BEUOW BASE OF MONUMENT. 



I. HEAP OF BROKEN ROCK FROM ABOVE. 4* 
J. GROOVE 4" TO 5" WIDE & 3" TO 5" DEEP. 
K. GROOVE 3" TO 4* WIDE ft 3"T0 4-DEEP. 
L. GROOVE 2" TO 3* WIDE AS' DEEP 
M. GROOVE 6' WIDE 9^ 6' DEEP. 
N. GROOVES S'TO 4' WIDE. 
0. TRACK OF CURRENT FINISHES AT SURFACE. 
P. GROOVE 4" TO 6" WIDE A 5" DEEP. 
Q. GROOVE 4"T0 6*WIDE a 6* DEEP. 
R. GROOVE 2*T0 3rwiDE, 16 FEET BELOW 

Base of monument. 
s. groove 2*t0 3" wide, cutting turf. 
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STEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING DECEMBER 31, 1884. 



BKS ON THE WSATHBB DURINa THE QUABTEB EKDINQ DeO. 3 1 ST, 1884. 

By Jambs Glauheb, Esq., F.B.S., ffc. 

ther in October was remarkably fine and dry ; the temperature, with the exceptiou of the 
rom the 9th to the 13th, was generally above the average with a good deal of sunshine, 
ire of the atmosphere with the exception of the few days, the 8th to the i sth and 
, and 28th, was above the average, and the mean pressure for the month, was higher 
[ly month since January. The fall of rain waa small being a good deal below the 
he land generally was too dry for sowing, and the scarcity of water caused incon- 
I many places ; there were scarcely any storms, and a marked deficiency of S.W. winds, 
;ess of N.W. 

ther in November, during the first half of the month was warm and bright, the last half 
particularly the 24th and 25th. The pressure of the atmosphere with the exception of 
days was above the average, and the mean pressure for the month was the highest in 
The fall of rain was small generally, and the land was still dry ; there was again a 
iency of S.W. winds, and the month was almost free from storms, 
ither in December, with the exception of the first two days, was mild till the 20th, and 
I St the temperature was below the average. The atmospheric pressure was generally 
average till the 20th, and was alternately above and below the average from the 21st, the 
merally cloudy ; rain fell frequently till the 20th, and it was generally in excess of the 
Thunderstorms occurred on two days, and snow fell on 12 days, chiefly in the Midland 

iondon the mean daily temperature of the air for the ist day in October was above its 
y 1°*0, the mean deficiency of the next four days was 2^*2 daily, the 6th and 7th days 
tly iu excess of their averages, there was then a week of very cold weather, the deficiency 
6 *3 daily; from the 15th to the 19th the daily excess was 4*^*2 ; from the 20th the 
>emtnre was below with but few exceptions till the 29th, the deficiency being i^'o daily. 
1 days ending November 13th the excess of mean temperature was 3" '9. From 
14th to December the 2nd the weather was cold the deficiency bein^4''*3. From 
3rd to the 20th the mean temperature was high, the excess over the average being 3° '6 
for the last 11 days in the year the daily deficiency was i***9. 

em temperature of the air for October was 48^*9, being 0^*6 and i°* i below the averages 
ars and 43 years respectively; it was i®*5 and i®'9 lower than in 1883, and 1882, and 
IT than iu 1881. 

m temperature of the air for November was 42** '4, being o'*' i above the averages of 113 
2®' I below the average of 43 years; it was i®'4, i°' i,and 6'*3 lower than in 1883, 1882, 
•espectively. 

tan temperature of the air for December was 41° 'o, being i°'9 and i°*i above the 

of 113 years and 43 years respectively; it was o^'S, o^'p, and I'^-i higher than in 

2, and 1881 respectively. 

lan temperature of the quarter was 44^*1, being 0*^*5 higher than the average of 1 1 3 

o°'4 lower than the average of 43 years. 

an high day temperatures of the air in October was 56°' 5, being i°'6 below the average 

rs, in November it was 47** '6, being i°*3 below the average, and in December it was 

ng o°'4 above the average. 

an low night temperatures of the air in October was 41° '6, being i°*9 below the average 
rs ; in November it was 36° • 8, being 0° • 5 below the average, and in December it was 
ng I '^•3 above the average. 

an daily range of temperature in October was 14°' 9. being o°'3 greater than the average ; 
bcr it was 10" '8, being o*** 7 smaller than the average, and in December it was 8° '6, being 
cr than the average. 

an temperature of the air for October was 10° '4 lower than in September, in November 
5 lower than in October, and in December it was i°*4 lower than in November. 

the preceding 43 years' observations the decrease of temperature from September to 
s 7®* I, the decrease from October to November is 6^*5, and the decrease fh>m 
■ to December is 3* '6.) 

September to October there was a decrease of temperature at stations south of 51^ 
►etween si** and 5a** of 9°' 8, between 52° and 53** of 9° '6, between 53** and 54® of 
I north of 54" of 7** '7. 

)ctober to November there was a decrease of temperature at stations south of 51^ of 
reen 51° and 52** of 6*- 7, between 52° and 53° of 6**'8, between 53** aud 54** of 5°-8, and 
4°of 7°-7. 

lovember to December there was a decrease of temperature at stations soutli of 51^ of 
recn 51° and 52** of i**'3, between 52** and 53** of i°-8, between 53** and 54° of a°-9, 
of 54**of2*'-3. 



26 Oh the IVealfur during tKe Qaarler ending December ^itt, i8l 







t™„„,„. 








,m. 












— 


■wjs- 


•rST,"-- 














Air. 




[>»-Potat. I o^,ii„. 






1 i»a. 














DH. 




DH 






































X 


•""■ 


ri""' 


J Ml. 


"*"■ 


T-n. 


uw. 


~r-' 


Hw. 


f 






o 


a 


o 


o 


o 1 o 


- a 


o 


i. 




m 


I". 




























































wn 












r« *. 




U«u- 


"■' 1 +"■' 


-"■' 


"*' 


-"* 1 ""■ 


'■*■• ""• 


-<.-. 


"" 


-row 








,x 


«.^,.. 


^:^v:ji 


.,,. 


Vi^f 


B*rf 


^ .» 




„-«» 
















1W4. 




.«^f, 






« 










"-R 


Hub. 


sir 




out. 

Iron 


— 


■» 1 
















nL. 




B." 














o n 


t" 




m 


la 






1 


o 


o 
























































^'l^ 


-^l--l^ 


»■»» -a -ma 


J^ 








-^ 


-^ — 


> 










-,n, 








"""■ 


"' 1 -3 , 


""'■' *-" "" 


Ml, 


* ' ^■■'' 1""" *™ 


" 


„ 1 „ 


"' 1 "' 





Avccago (luntioD of the diflbrvnt directiona of tho niad referred to 


eijthtpomtorfth 




oodduraUonoreacbdireclloa iu cachmonth id the quarter, «er« M followB:— 




iNoriiiiuEii, 


I>«c<«B<«. 1 


or Wind. 


iTe™«e. 


■^Ki"" 


IBM 


Am«,^ 


D<^liire 


U84. 


Arense. 


"xr 


d. 


d. 




d. 




A™™»i. 








d. 


d. 


d. 


d. 


N.W. ;j 


^ 




"! 








11 


+1 






































.\ \ 






1 






H 


















SI 


-11 














3 


























+ U 






+ 1 






" 



Tlic plus sign ( + ) dutiutiA exccuca over Hvcrages ; the largest namlNri mfiected widi thia ngi 
ia tbe moath of UctotKr ais opiiotite to N.W. and W. ; in November to W. and N.W. i 
and in December to E. and N.W. 

The mimia sign ( — ) iliuoteB deficiencies below averages. In October the Iuf[eat nnabeti 
on; nppnsite to S.W. and 6. { in November to S.W. and N. ; and in December to S.W. and S. 

The mvan reailinir of (he baromcler for tho month of October at the hdgbt of i6o fea abon 
•thfi loTcl of the eea »a> 19-895 ins., being o" 185 in. higher than the axeiage of ^3 yeani ani 
bi'iiif:! o-oi>; in., 0-1.19 ■"'< ""'^ o-otiS in. higher than Id 1S83, 18B1, and iS8t refpectivelv. 

The mean rcniling of the barometer for ibe icoDlh of Norcmber was 19'978 int., being o'ij;iB. 
above tho avemge of 43 ^ears, and being o'jii) in., a'i^6'm., and o- igj in. higher than in itlji 
i88j, anil iu 1881 respectively. 

The mean reailing of the barometer for the month of December i»a8 iq'dooina., bnnco'ioiin. 
below (he nvera^ of 4.1 yean, and being 0-19,1 in. lower than in i88j, o- 197 in. higher dun it 
1S82. and •>• 1.11 in. lover than in 1881. 

From September to October lliero wan qd iucreaBe of prewure at stationa sonth of S'° "f 
o'ogS in., betiteen 51' and ji" of o'o6s in., bctn-w-n 51"* and 53° of aim in., betveea ii 
and 54° of 0-051 ill., and north of 54° of O'0j6in. 

From Uetobcr to November there was an increase of pressure at atationa sonth of 51' o( 
o-oi4 in., bctiTGcn S'° iid 51° ot o'oB^in., between ji" and si" ••' o-i6o in., between 5/ 
mud S4'-- of 0-091 in., and north of sV o!o-ioi\n. 



Oft ike fFeaikir during ike Quarter ending December 3 isl^ 1884. 27 

From NoTember to December there wu a decrease of pressure at stations south of 51° of 
o*a5i in., between 51° and ca' of 0-286 in., betwecfi 52® and 53° of 0*317 in., between 53° 
and 54^ of 0*328 in., and north of 5^ of 0*363 in. 

Aboat London the barometric pressure till October 7tb, was above the average by 0*39 in. daily ; 
from the 8th to the I2th it was below by 0*22 in. daily ; for 13 days there was an excess of mean 
daily pressure to the amount of 0*31 in. ; then for 3 days a daily deficiency of o'2o in. From 
October 29th the pressures were above their averages, with but few slight exceptions till November 
37th, the average daily excess of these 30 days being o* 26 in. From November 28th to December 
aoth, the pressure was generally below its average, the mean daily deficiency being o* 17 in. ; from 
the 3 1 St tne pressure was alternately on 3 or 3 days a little above the average, and then on 2 or 3 
days a little below. ' 

nundar$iorm$ occurred in October 00 the 9th at Baroet and Oxford ; on the 21st at Salisbury ; 
and on the 26th at Carlisle. 

In November on the 4th at Silloth. 

In December on the 18th at Totnes, Ventnor and Nottingham; on the 19th at Torquay. 

Thunder woe heard hut Ughtaing uhu not teen in October, on the 24th at Carlisle. 
In Deeember on the 1 7th at Bolton ; and on the 19th at Bath. 

Lightning wa$ seen but thunder wa$ not heard in October, on the 10th at Torquay ; o& the i itli 
at Gaemsey; and on the 14th at Halifiix. 
In November on the aoth at Carlisle. 

In December on the 4th at Burslem and Lancaster ; on the 12th and 13th at Carlisle ; on the 
i8tb at Plymouth and Torquay; on the 26th at Guernsey. 

Solar haloe were eeen in October on the ist at Halifax; on the 3rd at Torquay and Halifax; 
ou the 4tli, 7th, nth, 12th, and 19th at Halifax ; on the 24th at Leicester ; on the 25th at 
Torquay and Oxford ; on the 26th, a 7th, 28th, 29th, 30th, and 31st at Hali&x. 

in November, on the ist, 3rd, 4th, 5th, 9tb» 8th, and 9th at Halifax ; on the loth at Oxford 
and Hali&x; on the 13th and 14th at Halifax; on the 15th at Oxford; on the a2nd, 23nl, 25th. 
and a6th at Halifax ; on the 28th at Oxford and Halifax ; on the 29th at Halifax. 

In December on the and at Torquay; on the 5th, 6th, 15th, i6tb, aoth, and 22nd at 
Halifax. 

Lunar haloe were seen in October on the 2nd at Oxford ; on the 3rd at Torquay and 
Oxford ; on the 28th at Torquay ; on the 29th at Guernsey, Torquay, Halifax, and Stonyhiirst. 

In November on the 2nd at Hull ; on the 3rd at Torquay and Halifax ; on the 4th at Marl- 
borough and Oxford ; on the a5th and 26th at Halifax ; and on the 29th at Torquay. 

In December on the ist at Torquay ; on the 2nd and 3rd at Oxford ; on the 3rd at Cambridge 
and Halifax ; on the 4th at Torquay ; on the 6th at Bolton ; on the 30th at Bradford ; and on 
the 31st at Royston and Cambridge. 

^fiotr fell in October, on the 9th at Bolton and Carlisle ; on the loth at Torquay, Kugby, 
I^iccbter, Burslem^ Bolton, and Halifax ; on the 26th at Halfax. 

In November, on the 17th at Burslem ; on the i8th at lloyston , on the 20th at Oxford ; on the 
a and at Marlborough; on the 24th at Bamet, Oxford, Cardington, Kugby, Burslem, Bolton, and 
Halifax ; on the 25th at Marlborough, Oxford, Rugby, Wolverhampton, Nottingham, Burslem, 
and Halifiuc ; on the 28th at Burslem ; on the 29th at Torquay, Osborne, Marlborough, Royston, 
Xiowestofi, and Somerleyton ; on the 30th at Totnes, Bamet, Oxford, Royston, Cardington, 
Somerleyton, Nottingham, Burslem, Bolton, Halifax, Bradford, and Leeds. 

In December, on the ist at Blackheath, Bamet, Royston, Cambridge, Burslem, Bolton, Hull, 
and Lancaster; on the 15th at Bolton ; on the 17th at Totnes, Torquay, Whitchurch, Royston, 
Cambridge, Rugby, Nottingham, Burslem, Bolton, Halifax, and Bradford ; on the i8th at Oxford, 
Royston, Cambridge, Lowestoft, Nottingham, Burslem, Halifitx, and HuU^; on the 19th at 
IlaJifax ; on the 20th at Whitchurch, Royston, Cambridge, Rugby, Nottingham, and Burslem ; 
on the a3rd at Torquay, Yentnor, and Bamet ; on the 24th at Burslem ; on the 25th at 
Whitchunth, Bamet, Oxford, Royston, Cambridge, Rugby, and Burslem ; on the 26th at Bath 
and Rngby ; on the a 7th at Cambridge ; and on the 30th at Oxford. 

Hail fell in October, on the 8th at Truro ; on the 9th at Guemsey ; on the loth at Totnes, 
Torquay, Whitchurch ; on the nth at Guernsey; on the 12th at Guernsey and Plymouth; on 
the a6tn at Rugby, Bolton, Halifax, and Bradford ; on the 28th at Bolton ; on the 29th at Bolton 
andHaliikz. 

In November, on the 7th at Stonyhurst ; on the 24th at Lowestoft, on the a8th. at Truro, Whit- 
chnrch, Oxford ; on the a9th at Truro. 

In December, on the 3rd at Truro ; on the 4th at Guemsey, Truro, Totnes, Torquay, Bath, 
Blackheath, Rugby, Bolton, Halifax, Lancaster ; on the 7th at Bath ; on the 9th at Halifax ; on 
the 15th at Bolton and Halifax; on the 17th at Truro, Totnes, Torquay, Bolton; on the i8th at 
Gnernsey, Royston, Bolton, Halifax ; on the 19th at Truro and Bath ; on the aoth at Tonjuay, 
Bath ; on the a4th at Lowestoft ; on the a5th at Guernsey ; on the 30th at Lkuidudno. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDINQ MARCH 31, 1669. 



<^/^»V^^M^^%»W»^M^>MVMVMMVMMMM^V^^*^^^^^^>^^^>^^^^^*^^^^^** 



RHffAB¥8 ON THX WSATHIB DUBIHO THB QUABTSB BKDINQ MaBCH 3I8T, 1885. 

By Jameb GLAI8BXB9 Es^, F.B.8., (v. 

The wefttfaer in Januarj was doll with very little sanshiiie ; the tempeiahire was Tariable till 
the nth, it then was cold from the lath to the 36th, and then warm to the end of the month. 
The atmospheric pressore was abore its STerage till the 7th, and again between the 15th and 
36th dajs, and below at other times. The fiiU of rain was below the average. There was a 
mariLed excess of the B. and deficiency of S.W. winds. Snow fell on 1 1 different days ut different 
parts of the country. It was a seasonable month of winter weather. 

The weather in February was unsettled, with frequent heavy falls of rain. The temperature 
was above its average on every day excepting from the i8th to the ssnd, which were slightly 
below. The atmosp&re pressure was generally below its average, excepting from the loth to the 
13th days. The fall of rain was above the average. The S.W. and W. winds were slightly in 
excess of their average. There were a few bright, warm days, but the sky was generally cloudy. 
The month was seasonable. 

The weather in March was dry and cold, with frequent frost at night. The temperature with 
the exception of three or four days, scattered over the month, was below the average. The 
atmospheric pressure was generally below the average till the Qtb, and from the i8th to the 3 and, 
and above on other days. The fall of rain was less than the average at nearly all the stations,- 
and there was an excess of B. and compounds with the E. winds. The month was fiivourable 
for agricultural purposes, but vegetation at the end of the month was backward. It was the 
eoldest March since 1875, excepting that in 1883, when the mean temperature of this month was 
36*'m. 

About London the mean daily temperature of the air was below its average, with few exceptions 
at the beginning of the month, till January 36th, the deficiencv being 3^*4 daily ; for the next 33 
days, vis., till February 17th, the temperature was in excess of the avera^ by 6^*0 daily. From 
Febniary i8lh till the 33nd the mean deficiency was 2'**7, for the last six days in February the 
mean daily excess equalled 7°*oj and from March ist to the end of the quarter there was a 
slis^t deficiency of mean temperature averaging 3*** i dailv. 

The mean temperature of the air for January was 36 '6, being o°* i above the average of 114 
yean and i*'*9 below the average of 44 years ; it was 7^*3, 4^**6, and 3^*8 lower than in 1884, 
1883, and 1883 respectively. 

The mean temperature of the air for Febniary was 43^ '9, being 5®* 3 and 4° * 3 above the averages 
of 114 years and 44 years respectively; it was 3^*0, 1^*3, and 3^*1 higher than in 1884, 1883, 
and 1883 respectively. 

The mean temperature of the air for Maroh was 40^*3, bong o°'8 and 1^*4 below the 
averages of 114 years and 44 years respectively; it was 4*** 3, lower than in 1884,4^*3 higher 
than in 1883, and 5^*7 lower than in 1883. 

The mean temperature of the quarter was 40^*3, being 1*^*5 and o*°3 above the averages of 
114 years and 44 years respectively. 

The mean high day temperature of the air in Janukry was 40°* 3, being 3*^ '8 below the average 
of 44 years ; in February it was 49*^ '4, beinff 3*^ '8 above the average of 44 years ; and in March 
it was 49** • o, bein^ i*' 'o below the average 01 44 years. 

The mean low night temperature of the air in January was 33^*3, being 1*^*4 below the average 
of 44 years; in February it was 38"*' 6, being 4®* 1 above the average of 44 years, and in March 
it was 33®' 5, being z''* 7 below the average of 44 years. 

The mean daily ranoe of temperature in January was 7°* 9, being i°* 7 smaller than the average ; 
in February it was io'^8, being o°*3 smaller than the average, and in March it was i6°*5, bemg 
I *8 greater than the average. 

The mean temperature of the mr for January was 4^*4 lower than in December, in February it 
was 7° '3 higher than in January, and in March it was 3°* 6 lower than in February. 

(From the preceding 44 years' observations the decrease of temperature from December to 
January is 1^*4, the increase from January to February is 1^*3, and the increase from 
February to March is 3^*0.) 

From December to January there was a decreaie of temperature at stations south of 51** 
of 3**9, between si"* and 53"* of 4°m, between 53*' and 53'' of 3°'4, between 53** and 54** of 
a^* 3, and north of 54° of o® * 9. 

From January to February there was an increase of temperature at stations south of 51° of 
6»'0, between 51° and 53** of 6*' 7, between 53® and 53'' of 5^*9, between 53° and 54° of 4*** 3, and 
northof 54*'of3***3. 

From February to March there was a decrease of temperature at stations south of 51^ of 2^*9, 
between 51** and 53* of 3'**4, between 53' and 53* of 2"*'$, between 53'' and 54** of 3''*o, and 
northof s4''of i*'«4. 

The mean reading of the barometer for the month of January was 39* 713 ins., being 0*043 in. 
below the average of 44 years, and being o*303 in., 0*023 m., and 0*472 in. lower than in 1884, 
1883, and in 1883, respectively. 

The mean reading of the barometer for the month of February was 39* 543 ins., being o* 348 in., 
below the average of 44 years, and o'soi in., 0*361 in., and 0*508 in. lower than in 1884, 1883 
and 1883 respe<»vely. 
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Th« ptua ngn ( + ) deooiea exceuei orer aTcragei t the largest nnmben affected with tbii api 
in the month of Janmuy are opposite to B. and H. ; in Fcbniai7 to S.W. and W. ; in Uareli 
to E, asd N.B. 

The minns iwn (— ) denoleB deficiencieR below averages. In Jannaiy the laivett nmnbcn 
are oppoute to S.W. and W. 1 in Febniary to N.K. and W. ; and in Hsrch to N. andS. 

The mean readlnj; of the barometer for the month of March w 
above Ihe average of 44 yean, mid o- 13R ins., o- i£i in., and 0- 
and 1881, reepecdTely 

From December to January there was a decreaK at stations soi 
51° and fi° of o'ooi in., between ji' and 53°, an increase of 
of o' 038 in., and north of £4° of 0-07 j in. 

From Januurj' to Febrniirj there was a decrease at ttationg Boalh of 41° of o- i(i; in., betvccB 
ji" and 51° of o' i;5 in., between ji" and 53" of o'ii6 in,, between 53° and 54° of o* 140111., 
and north of 54° of o'ii>g in. 

From Febmury to March there was an increase at Htatiom south of si° of o-3j; In. betweffl 
51° and 5»' ofo'373in., between ji'sod 53° of o'4o9 in., between sj° and 54" of 0*460 in., 
and north of 54° of o' J34 in. 

About London the iMromclric pressure wdh for the first n-eek in January in excesa of its avoue 

ky 0-2S in. dnily; the deficienc; for the second n-eck nas o-jti In. daily ) trnm the 15th to IM 

afitb the prenan was slii^htly in excess of tbe Bvernge values by o' 16 ib. ; from JaDnniy iTtli, 

February jti, tbc preseurt was below, the ikfioeniiy \)^\i(, v i,\'\'a., JtaTiary 3otb, JanuuT 



th of 51° of o'oiS in., betveta 
S-05I in., between 53° and 54° 



On ihe Weather during the Quarter ending March ^isl^ iSS^, 3 

3i8t, February ist, 2nA^ 3rd, 4th, and 5th, being as mnch as 0*66 in., o* 79 in^ 0*59 in., o* 78 in., 
0*65 in., 0*59 in., and 0*54 in. respectively below their averages, for 4 days a daily excess of 
0*08 in. For the next 24 days, vis., till March 9th, the pressure was generally below its average, 
the mean (laily deficiency being o*24in. ; from March loth to the 17th the mean excess was 
0*35 in. daily, for 5 days a daily deficiency averaging o* 14 in., and fVom March 23rd to the end 
of the quarter there was an excess of atmospheric pressure to the amount of 0*24 in. 

Thunderatornia occurred in January on tlie loth at Nottingham ; on the nth at Truro ; and on 
the 31st at Guernsey, Plymouth, Totnes, Torquay, and Salisbury. 
In February on the 18th at Bolton ; and on the 27th at Stonyhurst. 

TTmnder wom heard but Ughlmng woe not $een in January, on the 31st at Ventuor. 
In February on the ist at Stonyhurst; on the 37th at Rugby, Leicester, and Halifax; and on 
the 28th at Cardington. 

Lightning was seen but thunder was not heard in January, on the loth at Guernsey ; and on 
the 31st at Torquay, Southboumc, Bath, Whitchurch, Oxford, Cardington, and Cambridge. 

In February on the ist at Guernsey and Torqaay ; on the 2nd at Bath and Oxford; and on 
the 9th at Bath. 

Solar halos were seen in January on the 6th at Halifax ; on the 7th at Torquay ; on the 1 2th 
and 13th at Halifax ; on the 2 ist at Stonyhurst ; and on the 29th at Halifax. 

In February on the ist at Oxford; on the 19th at Torquay; and on the 21st and 27th at 
Oxford. 

In March on the 2nd at Oxford ; on the 5th at Torquay ; on the 6th at Ilalifiix ; on the 
8th at Oxford; on the 12th at Halifax ; on the 17th at Oxford ; on the i8th and 21st at Halifax ; 
on the 28th at Torquay ; on the 29th at Oxford ; and on the 31st at Torquay. 

Lunar halos were seen in January ou the 24th at Cambridge ; on the 27th at Oxford, 
Cambridge, Lowestoft, Burslcm, Halifiuc, and Bradford; on the 29th, 30th, and 31st at Torquay. 

In February on the 23rd at Torquay, Oxford, and Cambridge ; on the 24th at Oxford and 
Cambridge ; on the 25th and 27th at Leicester. 

In March on the 25th at Guernsey. Torquay, Cambridge, and Stonyhurst; on the 28th at 
Torquay, Oxford, and Silloth ; and on the 31st at Torquay. 

Aurora Borcalis was seen in February on the 5th at Stonyhurst ; and in March on the 15th at 
Torquay, Brighton, Leicester, and Halifax. 

Snow fell in January on the ist at Cambridge; on the 3rd at Silloth and Carlisle; on the 
8th at Bath, Whitchurch, Silloth, and Carlisle ; on the 9th at Burslem and Bolton ; on the loth at 
Torquay, Bolton, and Halifax; on the 12th at Truro, Whitchurch, Bamet, Oxford, Royston, 
Cardington, Cambridge, Rugby, Lowestoft, Somerleyton, Nottingham, Bradford, and Carlisle ; on 
the 13th at Truro, Eastbourne, Bamet, Oxford, lloyston, Cardington, Cambridge, Rugby, Lowes- 
toft, Somerleyton, Nottingham, Burslem, Bolton, Bradford, Leeds, and Carlisle ; on the 14th at 
Guernsey, Torquay, Osborne, Whitchurch, Rugby, Somerleyton, Nottingham, Stonyhurst, 
Bradford, Leeds, and Silloth ; on the 15th at Ea8tlK)nme and Royston ; on the 17th at Barnet, 
Oxford, Royston, and Rugby ; on the i8th at Torquay. 

In February on the 4th at Bath, and Bolton ; on the 5th at Burslem, Bolton, Halifax, Stony 
hurst, and Carlisle; on the i6th at Nottingham, Bolton, Halifax, and Hull; on the 17th ai 
Cambridge, Leicester, Nottingham, Burslem, Bolton, Halifax, Stonyhurst, and Bradford ; on the 
1 8th at Cambridge, Leicester, Burslem, Bolton, Halifax, Stonyhurst, Bradford, and Silloth ; on 
the 19th at Leicester and Burslem ; on the 20th at Rugby ; on 21st at Carlisle ; and on the 22nd 
at Marlborough, Cambridge, and Rugby. 

In March on the 2nd at Halifax, and Bradford ; on the 3rd at Halifax 1 on the 5th at Bolton, 
Halifax, and Stonyhurst ; on the 6th at Marlborough. Whitchurch, Oxford, Royston, Cardington, 
Cambridge, and Rugby ; on the 7th at Bamet ; on the 9th at Oxford ; on the loth at Halifax ; 
on the 17th at Oxford and Bolton; on the i8th at Torquay, Marlborough, Bamet, Somerleyton, 
Nottingham, Bolton, Halifax, Stonyhurst, and Bradford ; on the 19th at Lancaster ; on the 20th at 
Bolton ; on the 2 ist at Bamet, Nottingham, Halifax, Brailford, and Lancaster ; on the 22nd at 
Ventnor, Osborne, Salisbury, Marlborough, Blackheath, Bamet, Oxford, Royston, Cardington, 
Cambridge, Rugby, and Lancaster ; and on the 23rd at Southboume and Somerleyton. 

Hail fell in January, on the 6th at Carlisle ; on the 8th at Silloth ; on the 9th at Traro and 
Silloth ; on the loth at Guernsey, Torquay, Bath, Oxford, Bolton, and Hali&x ; on the nth at 
Torquay ; on the 12th at Truro and Ix>westoft ; on the 13th at Truro; on the 14th at Truro ; 
on the 27th at Torquay ; and on the 3 ist at Tmro, Torquay, Osbome, Salisbury, and Bath. 

In Febraary, on the ist at Guernsey, Totnes, Torquay, and Bath ; on the 2nd at Guernsey, 
Tmro, Torquay, and Whitchurch ; on the 4th at Totnes, Torquay, Bath, Marlborough, Oxford, 
Cambridge, and Burslem ; on the 5th at Totnes, Torquay, Burslem, Bolton, and Stonyhurst ; 
on the 781 at Torquay, Halifax, and Silloth ; on the 9th at Bath and Bolton ; on the i8th at 
Burslem and Bolton; and on the 22nd at Bath, Marlborough, Whitchurch, Royston, and 
Cambridge. 

In March ; on the 4th at Guernsey ; on the 5th at Bamet and Stonyhurst ; on the 9th at 
Bamet ; on the loth at Cambridge ; on the 1 7th at Whitchurch ; on the i8th at Guernsey, 
Totnes, Torquay, Bnnlem, and Stonyhurst ; on the 19th at Rugby ; on the 21st at Rugbj and 
Stonyhurst ; on the 23vd at Lowestoft ; and on the 27th at Stonynurst. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER CNDINQ JUNE 30, 1889. 
Rkmabks on thk Wsathbb DUBnra ths Quabtkb xinoiKa June soth, 1 885. 

By Jambs Glamheb, Esq., .F.R.8.» ffc. 

The weather in April was cold till after the middle, and warm from tlie 1 7th to the end of the 
month, the barometer readings were generally low throoghoat the month, Uie ayerage pressure 
being reached or exceeded on nine days only. The dirootion of the wind during the first half 
of the month was B. and N.W. and it was chiefly S.W. from the 17th. The rainfall was aboat 
its STerage ; snow ftll on fonr difBerent days. 

The weather in May was cold throoghoat the month. The atmospheric pressure was variable . 
for a 6w days together aboTe its aTcrsge, and then a few days below. There was an excess of 
N.W. winds : snow fell on six different days within the first ten days of the month. 

The weather in June was dry, the temperature very variable ; it was warm till the 8th ; then cold 
for three days, and warm on the lath, 13th, and 14th, after which it was mostly cold. The atmos- 
pheric pressure was variable thronghout the month ; the East wind was prevalent 1)urin<r the 
last week or ten days the weather was favourable for haymaking ; vegetatiou was backward bat 
generally luxuriant. 

About London the mean daily temperature of the air was for the first day in April above its 
average by 3^* 3 ; it was below ftom the and to the 16th, the average daily deficiency being 3°' 6 ; 
from the 17th to the end of the month the temperature was much higher, being 5®' i above the 
daily average; it was below from May ist to the a6vh, the average deficiency being 4*''8. From 
May a7Ui to June 8th the average daUy excess of mean temperature was 4^*3 ; for three days there 
was a mean deficiency of 5^*5 daily, then three days of a mean excess of 3^-4 daily, and from 
June 15th to the end of the quarter the deficiency averaged 3''*o daily. 

The mean temperature of the air for April was 47^*7, being i*'*6 and 0^*7 above the averages 
of 1 14 years and 44 years respectively; it was a°*6, and 0*^*9 higher than in 1884 and 1883, 
respectively ; and o^*a lower than in 1888. 

The mean temperature of the air for May was 49^*9, being a^'6 and a^'8 below the averages of 
114 years and 44 years respectively; it was 4^*4, 3°*a, and 4^*6 lower than in 1884, 1883, and 
i88a respectively. Back to 1879 when it was 48*4, there has been no instance of bo low a 
tempttature as 49^*9 in May. 

The mean temperature of the air for June was 59^ '|> being 1^*3 and o°*6 above the 
averages of 114 years and 44 years respectively; it was 1^*5, 0^*5, and 3*'*o, higher than in 
1884, 1883, and i88a respectively. 

Tike mean temperature of the quarter was 58^*4, being o°*i above the averages of 114 years 
and 0**5 bdow the average of 44 yean. 

The mean high day temperature of the air in April was 57*** 7, being 0° * a above the average 
of 44 years ; in May it was 60*^*3, being 4^*0 below the avcorage of 44 years ; and in June it was 
70^*9, being o°* i above the average of 44 years. 

The mean low night temperature of the air in April was 38® * 9, being o®* a below the average of 
44 years; in May it was 41^*3, being a** 4 below the average of 44 years ; and in Juno it was 
49® * a, being o^* 7 below the average of 44 years. 

The mean daily^ ^^^^'^ ^^ temperatnre in April wu 18°* 8, being 0*^*4 above the average ; in May 
it WIS 19°' o, being 1^*5 bdow the average; and in June it was ai'**7, being 0*7 above the 
average. 

The mean tempentnre of the air for April was 7^*4 higher than in March ; in May it was a° * a 
higher than in April ; and in Jone it was 9^*6 higner than in BCay. 

(From the preceding 44 years' observations the increase of temperature flrom March to April 
i* 5^ '3* ^ inerease ftom April to May is 5^*7, and the increase ftook May to June 
is 6**a.) 

From March to April there was an inerease of temperature at stations south of 51*^ of 3^*5, 
between ji"" and sa"" of d''*!, between $%"* and 53^' of 5''*8, between 53"" and 54"" of 5^*3, and 
north of 54* of 5** i. 

From April to May there was an inerease of temperatnre at stations south of 51^ of a** '9, 
between 51* and 53*" of a''3, between 5a** and 53** of i*'7, between 53' and 54® of i**'9, and north 
of54'*of I'^'S. 

From M^ to June thtrs was an inenase of temperatnre at statkias sonth of 51^ of 8*** i, 
between 5r and sa^ of 9^* a, between $%^ and 53* of 9*^*3, betweeo 53® and 54"* of f'^, and 
north of 54'' of 8^* I. 

The mean reading of the barometer Ibr the month of April at the height of 159 ft. above the 
level of the sea was 39*616 ins., being o* 133 in. below the screrage el 44 years, and 0-039 ^^' 
and o* aio in. lower than in 1884 and 1883 respectively, and 0*014 u>* hi^r than in i88a. 

The mean reading of the barometer for the month of May was 39*638 ins., being o* 164 in. 
below the average of 44 yean, and 0*196 in., 0*156 in., and 0*347 ">• lower than in 1884, 1883, 
and i88a respectively. Back to 1841 there has been only one instanee, vis., that in 1878 wben 'v<. 
was 39*618 ins., of so low a reading as 39*638 ioi. 
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Tlie plui ngn ( + ) denotM ezeeiM* orer KTcngM i the largeal nninhen alltelcd with thia >i|n> 
in the month of April are onpodte to E. and N.W. i in Maj to N.W. and S. t and in Jnw 
to E. and N.W. 

Tbe ntiiHu ugn ( — ) denotM defidencin below avengw. In April th« ^seat DombentK 
oppocits to v., S., and W. i in May to N.E. and N. ; and in June to N.E. and W. 

The mean rcadinn of the barometer for tho month of Jane waa I9'8j7 ina.. Mug D'051 ii- 
nbove the arerage of 44 yean, and the tame ai in i884, 0-06^ in. and o'tii in. rMpectii«lj 
higher tbaa In iftBj and 1S81. Back to iS4i there hnvc been but fltleeo iutkDcee of Kadiof- 
eieeeding i9'857 ina. 

In 1841 - i9'9oi inchei. iSjS • 19-863 inchea. 
1846 • 19-866 „ i8s6 - 19877 „ 

1849 ■ 19-868 „ iSs7 - 19-858 „ 

iRjo - 19-886 „ 1B5S ■ 19-915 „ 

1851 . 19-895 „ 1865 - 30-019 „ 



1867 • 19-935 inehe*. 

1868 • 19-980 „ 

1869 - 19-910 „ 

1870 - 19-947 .. 
1874 ■ 19-9,19 „ 



From March to April there «m a deereaM of preasnie at ntationi Bonth of 51° of e- 191111., 
between 51' and 51 of 0-184 <■>■> between 51'' and 53°, of 0*163 !■>■> between 53° and 54 
of a- 164 in., and north of 54° of 0-16G in. 

Krum April to Mhj (here wu an inercau oF prennre at ttationi nonlb of jji' of 0-036 ■■.■ 
between ft° and ^1° of 0-018 in., a deereaie between ji' and 53° of 0-015 ''>■> between 5,1° 
and f4'ot o'ajjiD.,aniInoithaf sf'olo-o^in. 



On ike fFeoAst during Ae Quarter ending June $oih^ i88 j. 1 1 

From Maj to Jane tliere was an increafe of preasare at stations sonth of 51** of 0*208 in., 
between 510 gDd 52^ of 0-226 in., between 52** and 53° of 0-258 in., between 53° and 54** of 
0-279 in., and north of 54* of 0-289 in. 

Aboat London the barometric pressore was on the first day of April below its average by 
o' 1 1 in., for the next three days the excess daily was o* 14 in. ; from the 5th to the i6th there 
was a daily deficiency averaging 0*25 in.; from the 17th to the 21st the average daily excess 
equalled o- 23 in. ; for 16 days, vis., from April 22nd to May 7th there was a deficiency of 0*32 in. 
below the average values ; for five days there was a slight excess and then five days of a slight 
deficiency of pressure. May i8th and 19th were nearly of the average. From May 20th to the 
23^1 the readings of the barometer were low, being 0*44 in. below their daily averages. From 
May 24th to June 3rd there was a slight excess of 0*09 in. daily; from the 4U1 to the 8th there 
was a deficiency, being o* 11 in. below the average ; from the 9th to the i6th Uiere was an excess 
of pressure, being o* 21 in. above the average, for the next four days a daily deficiency of o* 16 in., 
and from June 2i8t to tiie end of the quarter there was a slight excess of 0*06 in. daily. 

- Thvndtrttormi occurred in April on the 26th at Buislem, Liverpool, Bolton, Halifis^x, Stony- 
hurst, and Carlisle. 

In May on the 2nd at Notdngham and Silloth ; on the 4th at FWmonth ; on the 6th at Torquay 
and Barnet; on the 7th at Hull ; on the 9th at Bamet ; on the iith at Liverpool ; on the 14th at 
•Wolverhampton and Bradford ; on the i6th at Bedf6rd, Lowestoft, and Borslcm ; on the 17 th at 
Southboume, Marlborough, Whitchurch, Barnet, Oxford, Cardmgton, Cambridge, Leicester, and 
Nottingham; on the 20th at Leeds; on the 21st at Boyston, Cambridge, Wolverhampton, 
I^iccster, Bolton, Hull, and Leeds ; on the 22nd at Oxford, Nottingham, and Stonyhurst ; on the 
23rd at Koyston, HaUfiix, and Hull ; and on the 29th at Bolton. 

In June on the 4th and 5th at Guernsey ; on the 6th at Ventnor ; on the 7 th at South bourne, 
Uodmersham, Burslem, Halifax, Hull, and Stonyhurst ; on the 8th at Hull ; and on the 14th 
at Guernsey. 

Thunder uhu heard 6ut lightning wa$ not seen in April, on the 6th at Bedford ; on the 23rd at 
Somerleyton ; on the 25th at Cambridge ; on the 26th at Lancaster; aud on the 27th at Wolvcr- 
harapton and Halifax. 

In May on the 2nd at Cambridge ; on the 3rd at Whitchurch and Wolverhampton ; on the 4th 
at Truro, and Royston ; on the 6th at Osborne, Kodmcrsham, and Lowestoft ; on the 9th at Hull ; 
on the loth at Halifax ; on the 13th at Nottinghfun ; on the 14th at Osborne and Halifax ; on the 
1 6th at Bath, Whitchurch, Rugby, Lowestoft, and Somerleyton; on the 17th at Ventnor, Bath, 
Uodmersham, Marlborough, and Koyston ; on the 19th at Camden Sqnare ; on the 21st at Camden 
Square and Cardington ; on the 22nd at Plymouth and Whitchurch ; on the 23rd at Rodmereham, 
Rugby and Somerleyton ; on the 24th at Rugby and Somerleyton ; and on the 26th at 
Halifax. 

In June on the 6th at Cambridge. 

Lightning was seen but thunder was not heard in May, on the 4th at Blackheath ; on the 
6th at Torquay ; on the 7th at Bodmersham; on the i6th at Lowestoft and Somerleyton ; and on 
the f7th at Ventnor. 

In June on the 4th at Fl^-mouth ; on the 7th at Cambridge ; and on the 14th at Torquay. 

Solar halos were seen in April on the 2nd at Torquay ; on the 3rd at Halifax ; on the 7tli at 
Torquay and Rodmersham ; on the pth at Torquay; on the 15 th at Rodmen^ham; on the 20th 
and 26th at Halifax ; and on the 26th at Torquay. 

In May on the 8th and 12th at Torquay ; on the 13th at Torquay, Bath, Rodmersham, Oxford, 
Boyston, and Stonyhurttt; on the 20th at Oxford ; on the 22nd at Stonyhurst; and on the 28th 
and 30th at Rodmersham. 

In June on the 5th at Oxford; on the 7th at Bath; on the loth and nth at Oxford and 
Hali&x ; on the 29th at Torquay. 

Lunar halos were seen in April on the ist and 23rd at Torquay; on the 26th at Oxford 
and Hull ; on the 27th at Oxford, Burslem, and Hull ; and on the 28th at Halifiu. 
In May on the 24th at Torquay and Bath ; and on the 26th at Oxford. 

Aurora Borealis was seen in May on the 14th at Stonyhunt. 

Snow fell in April on the 1st at Torquay, Bath, and Marlborough; on the 2nd at Bolton; on 
the 16U1 at Burslem and Liverpool ; and on the 26th at Bolton. 

In May on the 4th at Silloth ; on Uie 6th at liarlborough and Leicester; on the 7th at Bath, 
Rodmersham, Wolverhampton, Nottinghun, Burslem, Bolton, Halifax, Hull, and Leeds ; on the 
8th at Barnet, Burslem, and Bolton ; and on the 9th and loth at Burslem and Bolton. 

Hail fell in April, on the 6th at Torquay, Bath, Oxford, Royston, and Cambridge ; on the 7th 
and 1 6th at Torquay; on the 25th at Rodmersham and Royston; on the 26th at Leicester, 
Burslem, Bolton, and Bradford ; on the 27^1 at Hull ; and on the 30th at Totnes. 

In May on the 2nd at Torquay, Cardington, and Cambridge ; on the 3rd at Oxford and Royston ; 
on the 5th at Silloth ; on the 6th at Torquay, Rodmersham, Barnet, and Silloth ; on the 7tli at 
Marlborough, Barnet, Oxford, Cambridge, Burslem, Bolton, Halifax, and Silloth ; on the 8th nt 
I'lymouth, Osborne, Bamet, Oxford, Royston, Cambridge, Burslem, Llandudno, Liverpool, and 
]^>lton ; on the oth at Marlborough, Royston, Cambridge, Wolverhampton, Burslem, Llandudno, 
Bolton, andllalifuc; on the loth at Burslem, Llandudno, Liverpool, and HaUfax ; on the nth 
at Somerleyton^ Nottingham, and Liverpool ; on the 14th at Torquay, Cardington, Wolverhampton j 
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METEOROLOGY OF ENGLAND, 

DURING THI QUARTER INDINQ SKPTCMBIR 30, 188». 
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Rbicabks on thb Wsathbb dubhtq thb Quabtbb bbbutq Sbpt. 30TH, 1885. 

Bff Jaxxs Glauhxb, Esq., F.R.S.1 jrt. 

The weatlier in July wm warm, the temperature being generally above the average. The 
barometer readings were high fhronghont the month. There were but three days in the month, 
viz., the 1 8th, 19th, and 3o5i, when the atmospherie pressnre was a little less than the average. 
The month was remarkably dry, the fall of rain was less than half an ineh at very many places, 
and at some the fsll was less tbui a qoarter of an inch, and at Whitchurch was less than the tenth 
of an inch. There was only one thunderstorm, viz., on the 15th, and that was only experienced at, 
about and a little north of London. The almost total absence of either Ughtning or thunder was 
remarkable, and no hail feU. The want of rain at Uie end of the month was severely felt by all 
root crops. 

The month of August was cold, there were only two days in the month, vis., the i6th and 17th, 
when the mean temperature reached its average. The atmospheric pressure was variable, for a 
few days together above its average, and then a few days below. The fall of rain was generally 
less than the average, but sufficient to save the root crops. The month on the whole was fine and 
dry, and was favourable for harvest work. 

The weather in September was unsettled, the temperature was variable, being for a few days 
together a little above the average, then for a few days a little below till the last week in the month 
when the cold was very severe. The atmospheric pressnre was below its average till the 15th, 
and again after the acth. The rainfall was considerably above its average, and it full at most 
places on two out of three days during the month. Tbc first snow fell at Carlisle on the 36th. 

About London tho mean daily temperature of the air was for the first fourteen days in July 
above its average by i°*4 daily. From July 15th to the 18th there was a deficiency of i°*0} 
from July 19th to the 27th there was an excess of temperature of 2**9 daily; from July 28th to 
Augujit 15th the temperature was low, being 2° '6 below the average; Augubt 16th and 17th 
were above their averages by 1^*6 and i*'*9 lenpectively ; for the next sixteen davF, viz., from 
August 18th to September and, the temperature was cold, being 4^-2 daily below the average 
'valueii, for the next fbur days the temperature was much higher, being I'^'j above the daily 
average, then for six days much lower, being below by a''* 7 daily ; from September 13th to 2y^ 
the temperature was variable, being for four and three days together alternately above and below, 
and for the last week in the quarter the deficiency of mean temperature equalled 7^*6 daily. 

The mean temperature of the air for July was 63**' 8, being a***! and 1^*7 above the averages 
of 1 14 years and 44 years respectively; it was o°'4, 3^*9, and 3^*4 higher than in 1884, 18S3, 
and 1 88 a respectively. 

The mean temperature of the air for August was 58^*5, being a®* 4 and 3'''o below the averages 
of 114 years and 44 years respectively; it was 6^*8, 3*^*4, and i°*i lower than in 1884, 1883, 
and 1882 respectively. 

The mean temperature of the air for September was 55^*1, being 1^*4 and 3°*o below 
the averages of 114 years and 44 years respectively; it was 4^' a and i°'7, lower than in 1884 
and 1883, respectively ; and o*'*8 higher than iu 188a. 

The mean temperature of the quarter was 59^-1, being o°*6aud i°*x below the averages of 
1 14 years and of 44 years respectively. 

The mean high day temperature of the air in July was 77^*0, being 2*^*9 above the average 
of 44 years ; in August it was 69°* 8, being 3^*2 below the aventgc of 44 years ; and in September 
it waM 64^*7, bemg 3^*7 below the average of 44 years. 

The mean low night temperature of the air in July was 52°* 5, being o°*6 below the average of 
44 years; in Augutt it was 49°' 8, being 3^*4 below the average of 44 years ; and in September 
it was 47°* 2, being a°*o below the average of 44 years. 

The mean daily range of temperature in July was 24^*5, being 3^*5 above the average; in 
August it was ao^'o, bang o°* 2 above the average; and in September it was 17^*5, being 0*8 
below the average. 

The mean temperature of the ab for July was 4^*3 higher than in June ; in August it was 5*^*3 
lower than in July ; and in September it was 3^*4 lower than in August. 

(From the preceding 44 years' observations the increase of temperature firom June to July 
is 3®* a, the decrease from July to August is 0^*6, and the decrease from August to September 
is 4**4.) 

From June to July there was an increiiK of temperature at stations south of 51® of 3*^*0, 
between 51® and 5a'' of 3°*7, between 53** and 53" of 5** • 9, between 53' and 54'* of 4°'4»*n^ 
north of 54" of 4®* 6. 



From July to August there was a decrease of temperature at stations south of 51** of 1 



••7. 



between 51** and 5a** of 4'** a, between 53** and 53" of 4'**4» between 53** acd 54** of 4"* i, and north 

0^54" of 3**' 8. 

C 



18 On the fVeaiher during the Quarier ending September ^oik, 1885. 

From August to September there was an decrease of tcmperatare at stations soath of 51* 
of j*»*6, between 51° and si" of f'o, between 5a* and 53** of a***4, between 53" and 54* of 
a'" 2, and north of 54- of 3''*4. 
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NoTK.— In rcAitinK thla table it will be borne in raln'l that theplii* lign (•|-)algnifleea8oratheaTerafla, and the miaai 
•if n ( — ) ■icniflea 6fl/(iw the aTeraice. 

Avcra^o durution of the different directions of the wind referred to eight points of the eompass, 
and duration of each direction in each month in the quarter, were as follows : — 
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Tlic phis 8iR:n ( + ") denotes excesses over averapes ; the largest numbers affected with this sign 
iu the iiiontli of .Inly are ommsite lo K. and S.W. ; in August to N.W. and E. ; and in 
Septeiiihcr to N.W. and S.W. 

The minus sign ( — ) denotes deficiencies below average>. In .Tuly the largest numbers are 
oppOF-itc to N. and S. ; in AuguHt to S.W. and S. ; and in September to N.E. and N. 

Tlie mean r^Nuliiig of the liarnnicter for the n»0Mth of July at tlie lieiglit of 159 ft alK)vc tbe 
levrl of tlic sea WiiH 29*996 ins., being o* 202 in. above the average of 44 years, and 0*216 io., 
0*308 in., and O' n/t in. higlitr than iu 1884, 188,?, and 1882 respectively. 

The mean reading of the barometer for the month of August was 29* 796 ins., being 0*013 ^^' 
above the average of 44 years, and 0*0.59 »"•» 0*045 ^"- ^«wer than in 1884 and 1883 respcctivcK' 
and 0*056 in. high<T than in 1882. 

The mean reading; of the barometer for the month of Srprember was 29* 713 ins., being 0*086 in. 
lielow the average of 44 years, :nid 0*122 in. lower ilian in i884, 0*065 in.* and 0*026 in. higher 
than in 1883 and 1882 respeetively. 

J>v)//i J line tn July there was an Increase at stations south of 51" of 0*145 in.» between 
,i/'"' ami ^2^ o£ 0-14$ in., between 52" and 55 , ol o- v is ^^'» between 53" and 54^ ofo*i26io., 
sad north ofs4'' of o' 113 in. 



Om the fFeoAst during the Quarter ending Septettiber ^oih, 1885. 19 

From July to August there was a deereoao at BtationB Bouth of 51 ** of 0*217 in., between 
51** and ja^ of 0*309 ^*> between 5a* and 53° of 0*192 in., between 53^ and 54" of 0*189 in., 
and north of 54* of o * 1 62 in.. 

From August to September there was a decrease 'at stations south of 51° of 0*054 in., between 
51® and ca^ of 0*078 in., between 52® and 53^ of o* 133 in., between 53" and 54° of o* 139 in., 
and north of 54** of o* 202 in. 

About London the barometer pressure was for the first seventeen days in July above its 
average by o* 15 in. (hiily, for three days the pressure was nearly the same as the average ; from 
July 2ist to August 5th, the barometer readings were high, being 0*27 in. in excess of their 
averages ; from August 6th to the 12th there was a deficiency of o* 11 in. ; the next week was in 
excess by o"2a in. duilv ; then for four days a deficiency of o' 11 in. ; August 24th and 35th being 
nearly the same as their averages ; from Auguxt 26th to September I5tli^ there was a deficiency 
of pressure to the amount of 0*24 in. the next four days were the same as the aversige; from 
September 20th to the 24th, the excess of pressure equalled o* 20 in. ; from September 25th to the 
end of the quarter there was a slight deficiency of o* 07 in. 

Thimdersturou occurred in July on the 13th at Camden Square and Cambridge. 

In August OH the 5th ut Rodmersham, Burnet, Cambridge, Wolverhampton, LeicestiT ; on the 
6th ut Truro, Totnes, Torquay, Veutnor, Whitchurch, Harnet, Oxford, Wolverhampton, Leicester, 
Liverpool, Hull, and Stonyliurst ; on the 7tli at Salisbury, Marlborough, Whitchurch, Camden 
Square, Barnet, Oxford, Ix)westoft, Wolverhampton, Halifax; on the iith at Bolton, Stonyhurst; 
on the 20th ut Rodmershani, C:nndi*n Square, Halifax ; on the 23rd at Turquiiy. 

lu Septem1)er on the 2nd at Halifax and Hull ; on the 3rd at Oxford, Leicester, Nottingham, 
Burslem, Bolton, Hull, Bradford ; on the 4th at Bursleni, Liver]x>ol, Bolton, Hull, Stonyhur^^t ; 
on the 5th at Bolton and Hull ; on the 6th at Plymouth, Torqmiy ; 011 the 7th at I'ly mouth, 
Oxford, Wolverhampton, Nottingham ; on the 9tli at Lowestoft, Burslem, Liverpool ; on the i6th 
and 1 7th at Bodmersham ; on the 25th at Torquay ; and on the 30th at Stonyhurst. 

Thunder wtu heard but Ughtning was not seen in July, on the 5tli at Southbourno ; and on the 
2oth at Halifax and Stonyhurst. 

In August on the 4th of Oxford ; on the 5th at Boyston ; on the 6th at Guernsey, Osborne, 
Camden Square, Royston, Cambridge, ISolton, Halifax, Bradford ; on the 7th at Whitchurch, 
Oxfoni, Royston, Cambridge, Somerleyton, Hull; on the 12th at Llandudno; on the 23nl at 
Plymouth and Totnes ; on the 25th at ifulifax. 

In September on the 2nd at Burslem ; on the 3rd at Marlborou«;h, Rugby, Wolverhampton, 
Halifax ; on the 4th ut Cambridge ; on the 5th at Cambridge, Rugby, Sonuirleytou ; on the 7th at 
Blackheath, Barnet ; on the 9th at Lowcstofi, Somerleyton ; on the loth at Rugby ; on the 14th 
at Liverpool ; and on the 25th at Blackheath. 

Liyhtning was seen but thunder was not heard in July, on the 13th at Barnet; on the 16th 
at Cardington. 

In August on the 4th at Oxford ; on the 5th at Torquay ; on the 6th at Torquay, Southbourno, 
Salisbury, Rodmersham, Royston, Cambridge ; on the 7th at Whitchurch ; on the xoth at 
Rodmersham, Oxford, Cambridge. 

In September on the 3rd at Lowestoft, Liverpool, Stonyhurst; on th(? 5th at Lowestoft, 
laverpool ; on the 7th at Rudmersham; on the 9th ut Rodmershao), Barnet, Royston, Cumbridge, 
Lowestoft, Liverpool; on the nth at Liverpool ; on the 24th at Ix>we8toft, Halifux, IIull; on the 
25th and 26th at Torquuy ; on the 27th at Rodmersham, Lowestoft: and on the 30th at Bolton. 

Solar halos were seen in July on the 2nd at Rodmersham aod Halifux ; on the 5t1i and nth at 
Botlmersham; on the 14th at Torquay; oc the 15th at Rodmersham ; ou the 18th ut Halifax; 
on the 33rd at Torquay. 

In August ou the 3rd at Torquay ; on the 8th at Torquay, Liverpool ; ou the 13th at Torquay ; 
on the i6th at Torquay and Halifax; on the 17th at Rodmersham; on tho 23rd and 25th a't 
Torquay. 

In September on the ist at Torquay and Rodmersham ; on the 4th at Rodmersluuu ; on the nth 
at Rodmersham and Halifax; on the 12th and 13th at Torquay; on the i6th at Tonjuay, 
Rodmersham, and Oxford; on the 21st at Torquay; on the 23rd and 34th at Rodmersham ; on 
the 25th at Torquay ; and on the 30th at Rodmersham. 

Lunar halos were seen in July on the 25th at Bolton. 
In August on the a 5th at Rodmersham. 

In September on the ist and 19th at Oxford ; on the 2i8t at Bolton, Halifax, Bradford ; on the 
2 and at Stonyhurst ; on the 24th at Oxford; and on the 29th at Halifax. 

Aurora Borcahs were seen in July on the 1st at Leicester ; on the 2 ist at Leicester, Carlisle ; 
on the 22nd at Carlisle ; and on the 27th at Leicester. 
In September on the nth at Stonyhurst. 

Snow fell in September on the 26th at Carlisle. 

Hail fell in August, on the 6th at Whitchurch and I^etcester ; on the 7th at Oxford ; on the 
lath at Hali&x ; on the aoth at Rodmersham, Halifax. In September on the 3rd at Ijciecster, 
on the 5th at Burslem; on the 9th at Burslem and Halifax ; on the loth at Boltuu ; ou the nth 
atLiveroool; on the 24th at Liverpool, Bolton ; on the 25th at Truro, Torquay, Halifax, Hull; 
OB the a6th at Truro and Carlisle; on the 2;th at Rojston ; and on the 30th at Hidifax, Stony- 
hnrat and Carlisle, 



M tlMM le g ltm l TMt, QumNatm 



1 Stptemhtr jelk, lUj. 



jfB^ is* s^^atsat* ffiilcsi MS sssmsB 3sli 






if 



i. ^j.;. -s:.:. bsj 



' Ji«»%SS »S 



' sSi " 



£313 391 liSliSiSi i33 !S3 333 3!l!s3 f!! 



K^aiS 



iza SSt SCK^fSesSi SEt:ltt£ EK8 SSltE^ Stt 



ill ™" 



j«: «: 



= HS 



:;i MIMii!^ W~f? >^l M3ME »? 






: «39 839 S3S £95 B«3 S^SsiS »S 



;5E SBS S9S 318 5S!3 Mti SSK^SS i^j 



iS» iss 3S!SBJli2=a SE2 



'?S SSS Sse 3S8 Ce» 394 



sea rait tJ>« CB8 xcs iiiS iktkkii 



sai: ssB ssk sit^ ssiisiss 'a^^ 



33a KtS 3« SSX^sil -3;S SS^-:^^ Mi 



:8 a5£ sste ast sic ssfe iiisibs «E 



Mi- 
ll^ 



lis !?: Hi ;iS |ij l;S 3133)3 K; 



1(3? 



ii|_-™» 



^<$ %<i 4<x'^$i ^t 



\ m mm m 



ooimj 10 ^i|*n 



i i > 



tl 



ss^ li^ m k i'i 

£5" ejj« --- « ■<■-' 

F I' 



■ s= Sit 
IT I" 



If 
1 1 

¥n 

pip 



Ml Ji 

Sal- pl« 

I" i" 













i 


-^ srtv 


=s;5!SS 


mn 


iS m m !!! H ' !i! m m m ts 




1^ )» iHli'dN 


SS"-" 


"58 -3 


•*H -sa -ah -a- '- 1 "SK -Ka —a -as " ■ i 




„ ,.»„'si. 


M.I. 


iS2s: 


as ;:: :!j ::; :: , ::: m tzsatt., 




„ ,„^"SS. 


:2::s 


..1 M 


isttit ,,,uz.., St 




1 


1 


tf 


■"•a-a 


s-ss- 


— S S^r SSB . 1 . -" 1 ---. a^s a^2 -*£ a 1 . 




' 


— a— 


0.3.. 


-,a «*»-•,,,-' 1 *— «•'- "H — ^ - M 




- 


a-'s- 


•=•■-- 


•"" •«" S-' III a£ 1 S-* -3- ->— «-=j « 1 1 






K 


-"■"" 




... .. 1 1 1 — 1 .-- ... .3. .;. . , , 




•sss. 


fprrr" 


Ztt Zt 


!:::iis:';. ■" s:' "■ :::::: '" S" 






.i^t;^ 


• lUl' 


■"»' 


III III III III 


'" SsssSni? '" 5" 




r^^« 


•'ESS 


„,j; 


■■■liEiillli'"!" 




. JWS-Sf. 


jissss 


3M» 


1 1 1 lllltl SI3 » . its 1:3 IH g^s i n 




^-S'lTSIoSS, 


XISSS 


SKB E£ 


ssa e;S3 8£S tsa ts 1 bee *:?3 bizs &s« 8 > 1 




1 




ir*^« 


BiSis: 


t"S"^ 


!::: iss ::: ks 


"itKZKUti-St,, 




■"•K 


U::-: 


!!!!■ 


sss ::■ ": :-■ 


"iSSJ-KK-SK-i. 




>tUiij*nnn 


iipiSIt 


SMIi 


?|SiS!!ISS5S 


G3i!l3!I!![i3)!ilii 












jt 


i*W«»a 


'HSii 


5=3 SS 


VsS ^^S Iss 511 


;;'Su;i;si;ii;;" 




■fly 


•»;;; 


SibiS 


iiUiaiUss 


:S'Si;SiSSSni;i" 




^■ 


1 


•""aflno 


■SSS:! 


Sisss 


SSi Sii isi iib 


in' Kss xse =i:l: i:=: ii' ' 




.-- ^ir.K. 


-iiss; 


;;;;% 


?r- ■-.. ?<^- »?■ 
a«5 8tS aS5 B!5 


£S' aS9 9« B?i- 5SS g ' ' 




-H^rauwio 


•iiSiS 


ilii! 


... SV- ««- =*p 

salt ESS ESS CSS 


c5' sslssl^sssfe^*" 




-•1«B 


^ iiii3l.-9 




;;;ss;;siis 


«' W5 sis «; ;i3 sis 




■WUWI 


SilSSiiSili 


ai'^i^il^^SilHu 






tWrtH 


"lasle 


lll>" 


EX^ bt^ SC^ 8i^ 


li'kUm^miU^m 




i 


■una 


-P5=S? 


sH ;s 


x'mmm 


38.£3?l8iSSiB5M'f 












■<"*n 


,^1^S§ Ml II 


«a^ aiiii sail 


IS, isSSciSMS.-iS,, 
e» sia aasi ssa sik ii 














ffl .IM ; 

|ir fill " 



liifiijJStI 



Mttaonloffieal T^bh, Quar^ anding HeptntAer setA, 188^ 



■r.s^ S3S SGS ;;= 



SSS S^n X83 ss, 



=£9 K5S 1Z8 !isy Ssl 






«: 



€ 



s:s 



' sis ' 



:3i3 3:3 iS! 



■wl - ';2i<iiS 



THTsaS 333 Sa'a I3i 53^ 553 Si 






17 



ESS 5SI 



SSjt^ppsMMIi: 



s psj! £Sp £p3 ip I3S m ^U W. 

° ^la sSs 3s S ass Is; a itS fe is a^5 sss sss ?ttS_a?s 8>i_ 

" s^a sja^r=& IsasBS fesa sisS iasa Jsss a as 'sri% s sa »;!;_ 

° a== S8S sia ssh sbs sUs saa aiss sis =ss === si: ai: 



s; j 353 a as ^is!; 9ss SS9 88; ss? 

^K itaii R38 



£sa i:bs 883 li'S 



a gfea tag iesg iii 

siiii sis JEJ; saa_?S9_?;;; sai ■i'i3__ _fi3J! i>3i K3t! ess slii 
siss sga salj issa sbb ssa sss aiis sNii ais ^5s iaa «i 
*gs si;c i;ss ji.?± iiiie ssi' sz^ S3^ eei his ess e^i t:e 

jlFl its Sil ;p'il35 H8 3^1 Iss ' sYs SI^W^M =?? 




JitUantogieal Taile, Qitaeur ending September jojA, iSSj. 



li A iJ-,11 

I iHii 






■■'■ ;|||- ifili 



,-,K3,|J!S?SSgE!S!!'S»"KS| 


,,A^, 


"s 3» *-» .=5 . -sa s-s 


„-S!n 


k::::!«s-. ...S" 


™;"S!> 


Es; 


^' 


asH«»a=-a e-i 3=2 sss 


oi 


'• •"' "S--» 


.1 ^ 


"":J'"''iK£ :!'"'" iSV 


. «™& 


• Hi S5s ;=■! 

• EiJ ill iiJ |:^ 






HES BS3 EEC SRI fiS? StS 

li ^"^ b^i rns i:" 1 2£s s=s 

" ai;; 5 = -- --- " .' -^i -CS 

• ^a'3 LrltB asa 4a ' 4;?^! S33 




" E^i^%3 Dili's' HlSi^i 


•itmiKio 


" Ibl SU l=!il I3 ' Isii Pis 


-rtnn 


'lis ;'^S Kfea ^ij ' ^::,^ Isi' 


tiHon 


• ijUki=i5«'i;n=. 


■«H»ai 


■ isK sji 5^H If: ' Irs y'.-?. 


■rtwH 


immmn'mm 


■■*i"ii 

! 

i 
1 

! 


8M«asiihiiiii.'«s«r,ii 

mtimmmm 

1-835 TT 

urijii 

la SJI-II 

Si iSisil Em 
l» e< 3.; a = V a 



IsHi 



ilpa 






I 






Ms -Hi itmi'isi^i 






BIIMnbiltJ TMu, ft um r l nJ ii f S^Mi'n'Joa. 1W5. 



m 



i\l 



liifif 




m 





■TlSriK'Ss-SS-iS-llIi-i 



S:teS:!|SJI!-!j»:!r 

H-i'M'alT-* M'H.M-IjH-l II' 



IVUU»*.M.JV'T^''™"/t*'H*'W™"Oll>Bnie,MOM ilSiIUbnry.OlO-O jilC»lJincWii,SH"l. 
rtalim«n™i>«rol«™c|f«.uirir«r»«tCir1W(,W"'iiiiillil«bT,->«°-S ll8Mliilmi7,I70D. 

I>l|r«l»l»»i>irjl'J«wl/raJiiwM»tBiir»lWB«lidBaHnll|JD ■.INnUlalbiuD.M. 

n(|fHiij>Aiai^ra;a'mnitllo1bm,LrHJuba •tStoubnir.irulKlM: 11 Iran, It'll tn 
- ■ " — 'HliW(itBndlM,4'lllHk«iUC>ntrUfc,4-n 



QuAuau-T UtTUkOLoaioib I'abu for diBcnfit FiHiitti.i of Lumtik. 




|!;l:l=!li:|t||:||li 






i|u-3i7-rS'iyfi'Mru'i 



U,^ f Yor MBt |n'«n'Ta;3'M'l'tl']'i „ .. 



jfflj,, 



e'JI!:! 







avoid fine, (his book should be t< 

or before the dUe last tbunped below 




